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PEEFACE. 


The  design  of  the  present  work  is  to  give  an  account  of 
the  organic  diseases  of  the  kidney,  and  of  those  diseases 
and  disorders  of  which  the  chief  characteristic  is  some 
alteration  of  the  urine. 

The  work  naturaUj  falls  into  three  parts. 

The  first  part — which  may  be  regarded  as  introductory 
to  the  other  two — is  devoted  to  the  physical  and  chemical 
properties  of  the  urine,  and  to  the  various  alterations 
which  it  undergoes  under  different  circumstances  of  health 
and  disease,  in  so  far — and  only  in  so  far — as  they  seem  to 
have  a  practical  bearing.  The  methods  of  examining  the 
urine  for  clinical  purposes  are  explained ;  and  the  signifi- 
cance of  the  diverse  changes  experienced  by  it  pointed 
out.  The  naked-eye  and  microscopical  appearances  of 
urinary  deposits  are  described  and  figured,  together  with 
those  of  the  extraneous  matters  which  accidentally  find 
their  way  into  the  urine. 

Of  the  vast  array  of  researches  on  the  composition  of 
the  urine,  and  the  rate  of  excretion  of  its  several  ingre- 
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dicnis,  accumulated  in  recent  times,  it  has  been  found 
impracticable  to  give  even  an  abstract,  witbout  greatly 
exceeding  the  limits  of  practical  utility.  It  has  seemed  tu 
the  author  more  convenient  to  consign  these  purely  che- 
mic^  and  physiologicxil  materials  to  separate?  treatises,  in 
the  manner  adopted  by  Neubauer  and  Vogel  and  Dr. 
Pai-kes, — at  least  provisionally,  that  is,  until  suuh  time  as 
they  can  be  shown  to  possesfj  some  clinical  value.  Further, 
these  subjects  are  treated  so  amply  in  the  works  (in  addi- 
tion to  those  of  the  authors  just  mentioned)  of  Beale, 
Thudichuni,  uiul  Hassall,  that  the  omission  of  them  has 
caused  the  author  little  regret.  It  is  hoped,  however,  tliat 
nothing  has  been  omitted  a  knowledge  of  which  possesses 
any  interest  for  the  actual  practice  of  medicine. 

The  second  part  treats  of  a  group  of  affections  which 
may  be  designate<l  briefly  as  **  urinary  diseases,"  viz. 
diabetes  insipidus,  diabetes  mellitus,  gravel  and  calculus, 
and  chylous  urine.  In  his  description  of  thc»5  diseases 
(with  the  exception  of  gravel  and  calculus),  the  author  has 
endeavoured  to  present  an  analysis  of  alt  the  facts  hitherto 
published  in  relation  to  them,  together  with  those  which 
have  fallen  under  his  own  notice.  In  the  chapter  un 
gravel  and  calculus,  prominence  has  been  given  to  the 
medical  treatment,  and  especially  to  the  author's  own  re- 
searches in  this  direction. 

The  organic  diseases  of  the  kidney  form  the  subject  of 
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the  third  and  largest  part  of  the  work.  The  present 
moment  ia  not  favourable  for  a  lucid  description  of  Bnght's 
diaeaae  and  ii»  allies.  Not  only  is  there  a  wide  divergence 
of  opinion  as  to  the  clinical  grouping  of  the  cast's,  but 
the  researches  of  the  last  three  years  indicate  a  necessity 
for  a  complete  revision  of  our  previous  notions  regarding 
the  minute  anatomy  and  the  functions  of  the  kidneys. 
The  observations  of  Henle,  and  of  the  numerous  inquirers 
who  have  followed  him,  have  shown  that  the  course  and 
structure  of  the  uriniferous  tubes  are  far  less  simple  than 
has  been  hitherto  supposed ;  and  the  experiments  of 
Oppler,  Perls,  and  especially  of  Zalesky,  challenge  the 
very  basis  of  the  current  opinion  of  the  functions  of  the 
kidneys,  and  send  us  back  to  the  older  view,  that  the 
special  ingredients  of  the  urine — urea  and  uric  acid — are 
actually  form<?d  by  the  kidneys,  and  not  merely  separated 
by  them  from  the  blood.  A  brief  review  of  these  researches 
is  given  in  a  note  at  p.  297,  and  at  p.  359. 

The  less  frequent  affections  of  the  kidney — ^hydrone- 
phrosis, cystic  degeneration,  cancer^  tubercle,  parasites^ 
malpositions  and  malformations — are  treated  analytically, 
and  at  considerable  length.  The  extreme  poverty  of  the 
existing  English  systematic  works  on  these  subjects  seemed 
to  demand  this  compensation. 

tThe  author  has  not  neglected  any  source  of  information 
within  his  rcack     He  is  especiaDy  indebted  to  the  works 
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of  Prout,  Bright,  Chrititison,  Frerichs,  Johnson,  and  Bashara, 
and  to  the  more  comprehensive  treatises  of  Rayer,  Rosen- 
stein,  and  Julius  Vogol.  A  large  quantity  of  material  has 
also  heen  collected  from  various  English  and  Continental 
Berials,  and  especially  &*om  the  valuable  issues  of  the 
Loudon  Pathological  Society.  Finally,  the  author  is  under 
a  special  debt  of  gratitude  to  bis  friend  Mr.  Thomas 
Windsor,  whose  labours  during  the  last  ten  years,  in  con- 
nection with  the  library  of  the  Manchester  Medical  Society. 
have  alone  rendered  it  possible  to  write  the  present  work 
in  this  city. 

To  prevent  the  multiplication  of  foot-notes,  the  principal 
roforencoB  have  been  placed  at  the  heads  of  the  several 
chapters. 


MANojtum,  69,  MoiLiY  Stuckt, 
r,  1M& 
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CHAPTER  I. 
INTRODUCTORY. 


I.-SUMMARY  OF  THE  PROrKKTIKS  AND  COMPOSITION  OF 
THE  URINE:  ITS  PHYSiDLOGlCAL  AND  PATHOLOQICAL 
VARIATIONS. 

Healthy  urine  is  a  clear,  watery,  amber-coloured,  saline 
solution,  generally  acid,  with  a  specific  gravity  of  about  1020. 
It  contains  a  large  quantity  of  urea;  and  smaller  quantities  of 
acid,  hippuric  acidy  creatmej  and  creatinine.  In  addition  to 
e,  which  arc  its  characteru*tic  conslituents,  the  urino 
^Oontains  certain  saline  substances,  namely,  chloriJe/fj  p/toaphaks^ 
and  sulphates,  of  which  tho  bases  arc  soddj  potaah^  Urns,  and 
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magnedia ;  also  minute  quantities  of  oxalic  and  hdic  acida, 
ammonia^  pigmefit  aud  other  substanccH  which  arc  classed  under 
the  head  of  extractive  nuiitcrs. 

All  these  substances  pre-exist  in  the  Idood,  and  are  simply 
sepanited  therefrom  by  the  secerning  action  of  the  kidneya. 

The  average  proportions  of  the  chief  constitnents  of  the 
urine  may  be  judged  of  by  the  following  table,  wlilch  has  been 
ooDstmctcd  from  a  large  number  of  the  best  analyses  : — 

Water B54  81 


ts,     1 


Solid  mattera 


4519 


Kxtractirds 


)       6-53 


0rpa 21 '67 

UricMcid 0*3« 

CremtiDe,  creatinine 

Ammoniii,  hippuric  acid 

Xanthine,  hypox&iithino 

ISarciiie,  pigmctit,  nnoridiiied 
sulphur  aud  phospburus,  ma- 
caa,  Ac. ,  Ac 

/Chlorine 4-fi7 

Sulphuric  acid ]  *31 

Phosphoric  acid .       2*D9 

(  PnUsh 1-40 

Roda 7-19 

Kime 0*11 

^  Mogneiia 0*1  S 


The  composition  and  physical  properties  of  the  urine  may 
undergo  alterations  from  phyiiohgical  and  from  pathoU>gical 
causes. 

Physiological  alhraii&ns. —  The  physical  properties  of  the 
urine,  and  the  relative  proportion  of  ita  in5n*cdient8,  vary 
greatly  under  the  difTerent  conditions  of  healtliy  existence. 
Exca'isc,  rest,  the  cjuautity  and  quality  of  the  food  and  drink, 
digt'stion,  fasting,  sleep,  the  quantity  of  the  cutaneous  trans- 
piration, atmospheric  states,  &c.,  react  on  the  urine  ;  and  are, 
80  to  speak,  reflected  in  its  composition. 

S(»me  of  the  urinary  constituenta  are  derived,  wholly  or  in 
part,  directly  from  the  food.  This  is  especially  the  case  with 
the  saline  or  mineral  matters,  and  the  water.  When  the  diet 
ia  oftpecially  rich,  or  eHi>eciully  poor,  in  any  of  these,  their 
relative  proportions  in  the  urine  rise  or  fall  correspondingly. 
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Eftin,  certain  constituents  (especially  water)  have  other 
of  passing  out  of  the  IxkIv  than  the  kidneys,  namely,  hy 
uic  »kin,  the  lungs,  the  intestines;  and  if  these  show  any 
unasaal  activity  the  composition  of  the  urine  is  necessarily 
aflecteti.  The  greatest  CMaustancy  of  proportion  is  exhibited 
by  the  onranic  (nitrogenised)  constituents — nrea  and  uric  acid, 
Ac. — which  are  derived  from  the  disintegration  of  the  tissues  ; 
but  even  these  oscillate  not  a  little  with  the  quantity  and 
^HQoality  of  the  food,  and  with  exercise  or  rest  of  the  body, 
^^phe  reaction,  which  influences  so  importantly  the  physical 
^^■>ro])erties  of  the  urine,  and  its  capacity  for  holding  in  solution 
^^Berttiin  ingredients  which  otherwise  tend  to  be  precipitated, 
^^ps  greatly  affected  by  the  digestion  of  food,  and  ma;  be 
^^  chnnge<l  thereby  from  acid  to  alkaline  during  several  houns  in 
the  dny. 

PaU^nlogirnl  nl(erati<m9  may  be  distinguislied  into  general 
d  spmaL  It  is  desirable  to  indicate  these  separately ; 
ongh  practically  they  frequently  merge  into  each  other. 

<il  pftUwlofiiral  alterations  are  those  which  depend  on 
general  bodily  disorder,  such  as  fever,  rapid  waste  of  the 
I  tissues,  anaemia,  &c.  Alterations  of  this  cluss,  altliough  of 
^^reat  interest  for  the  elucidation  of  general  pathological 
^^Poctrincs,  have  very  little  s3rmptomatic  value;  nnd  it  hiis  not 
J  been  shown  that  a  particular  knowledge  of  them  in  an  indi- 
^^jidnal  case  of  disease,  is  capable  of  furnishing  any  infonnation 
^^■h  diagnosis,  prognosis,  or  treatment,  which  may  not  be  obtained 
^naore  easily  and  accurately  by  other  means,  namely,  by  physical 
^^examination  of  the  organs,  temperature-measurements,  weigh- 
^^bg  the  patient,  &c. 

^^  Special  pathologiral  changes  are: — (a)  thoso  in  which  some 
new  and  unnatural  ingredient  is  mixed  with  the  urine — such 
as  albumen,  sugar,  fat,  cystine,  blood,  pus,  fibrine,  cjiithelial 
lis,  spermatozoa,  «fec.  ;  (/>)  those  in  wluch  some  constituent  is 
nt  in  such  unnatural  proportion  that  the  circumstjince 
a  leading  feature  of  some  particular  disease — as   the 
cessire  quantity  of  water  in  diabetes,  the  excessive  diminu- 
n  of  urea  in  Bright's  disease,  Ac. ;  (e)  those  in  wliich  some 
stituent  is   in  an   unnatural   physical   condition — thereby 
oducing  or  indicating  a  paiiicular  morbid  state— as  in  the 
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occnrrence  of  uric  acid,  oxalate  of  limo  and  earthj  phosphates 
as  urinary  dcjwBits  or  calculous  concretions. 

In  the  present  work,  physiological  and  gtjneral  pathological 
changes  of  tlie  urine  are  only  considered  in  so  far  as  they 
possess  some  practical  interest.  The  sjiecial  pathological 
changes,  on  the  other  hand,  are  considered  at  length. 


IL— METHODS  OF  EiAMlNING  THE  CRINE— APPARATUS 
R£QOIK£D. 


An  examination  or  analysis  of  the  urine  for  clinical  purposes 
is  much  more  restricted  in  its  objects  than  one  which  is 
designed  for  original  investigations. 

Tlie  object  of  the  former  is  to  ascetiain  those  points,  a 
knowledge  of  which,  in  a  particular  case,  is  known  from  pre- 
rious  experience  to  throw  a  light  on  the  nature,  course, 
diagnosis,  prognosis,  or  treatment  of  the  disease.  The  object 
of  the  latter  is  to  obtain  new  and  additional  indications  in  the 
same  directions;  it  embraces  every  conceivable  information, 
uiid  is  consequently  indefinitely  uluboratc. 

The  sabjoiuod  scheme  is  of  the  former  kind,  and  is  suffi- 
ciently simple  to  be  within  reach  of  every  practitioner.  It 
re<inirea  only  an  elementary  knowledge  of  chemistry,  and 
answers  nearly  all  the  requirements  of  actual  practice. 

The  points  requiring  to  be  noted  in  an  examination  of  the 
urine  are — 

1.  The  general  appearance  and  colour ;  clearness  or  tur- 
bidity ;  presence  or  absence  of  deposit,  and  of 
extraneous  imjjurities. 

2.  Odour, 

3.  Reaction. 

4.  Specific  gravity. 

5.  Presence  or  absence  of  iilbnmen  :  if  present,  an  approxi- 
mative estimate  of  its  qnantity. 

C.  Presence  or  absence  of  sugar:  if  present^  an  estimate 
of  its  quantity. 

7.  An  estimate  of  the  total  quantity  of  urine  in  twenty- 
four  hours. 
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If  there  be  a  deposit,  note — 

8.  lU  aggregation  and  colour:  whether  amorphous  or 
crystalline,  light  or  heavy;  manner  of  Bobaidonce 
or  precipitation. 
Solubility  or  insolubility  by  heat  j  aolnbility  in  nitric 
acid,  in  acetic  acid,  in  liquor  potaasae;  inaolubiljty 
in  l>ot)]  acidft  and  alkalies. 

By  the  microRcope: — absence  or  presence  of  crystals, 
their  appearance  and  form  ;  of  epithelial  cells — 
renal  or  extra-renal;  of  blood  disks;  pus  globules-, 
spermatozoa;  fibrinous  cylinders;  confervoid  vegeta- 
tions, &C. 


9. 


10. 


rio   I.  Aptmnhit  for  nrine-t<*itiriii      A.   Urine  gUia-depUt.  5»  Inche* ;  dliunoUr,  II 
incb.     U.  CrlDitmeltir.    C.  Uuretto,  gruduatod  Ui  gruiu.     D.  WQ-gtmiu 
B.  Stojid  of  urin«-t«ita. 


The  apparatus  required  consists  of — 

1.  Three  or  four  urine-glassea.     Fig. 

2.  Litmus  paper. 

3.  Urinometer.     B. 

4.  Kulf-a-dozen  test-tubes. 


1,  A. 


6,  Spirit-lnmp, 

6.  Nitric  acid. 

7.  Acetic  acid. 

8.  Lif]uor  potassse. 

9.  Liq.  Amraon.  fort. 

10.  Drop-tubes  and  Htirring  rods. 

1 1 .  Prepared  copper  solution. 

12.  Graduated  burette,     C. 

13.  Two-hondrcd-grain  measure. 

14.  Six- on  nee  f^raduated  measure. 

15.  Sraall  thi8k. 

These  may  be  couTeniently  arranged  together  for  use  on  a 
circular  stand  of  two  tiers,  as  represented  at  E.* 

A  microecope  is,  of  course,  essentially  necessary.     It  should 
l»e  provided  witli  a  first -clas8  :J-inch  oliject-glass,  and  au  eye 
piece  to^  magnify  not  less  than  240  diameters 


ni.-EXTRANEOUS  MATTERS  IN  ITKINE. 
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It  is  important  that  the  student  should  be  familiar  with 
the  ajipearance  of  certain  cxtmncous  matters  whicli  arc  apt 
to  find  their  way  into  the  urine  after  emission,  end  be  mis- 
taken for  urinary  deposits. 

Cottofi  fihn'8  (see  Fig.  2,  a.)  have  a  flat  limp  ap]>earMice,  are 
often  folded  on  themsehcs,  usually  with  a  darker-looking  me- 
dullary part ;  sometimes  they  present  the  ap|>earance  of  uar- 
row  glasHy  cylinders.  They  vary  in  breadtli  from  jg^^g  to 
TffW  of  au  inch,  Flaxfiifres  {b)  are  jointed  at  intervals,  and 
have  a  round,  solid  np|>eamnce.  Their  broken  ends  arc  usually 
torn  into  a  brash  of  fibril  Iro,  MiTicn  sharply  bent  they  break 
with  a  "  green-stiek  "  fracture.  Wooltm  hairs  (r)  present  the 
appoarauce  of  hard  cylinders,  with  fine  transverse  markings 
and  slight  serrations  along  their  margins.  From  their  elon- 
},n&ted  form  and  somewhat  similar  diameters  these  three  objects 
arc  liable  to  be  mistaken  for  costs  of  the  uhniferuus  tubes. 

*  Thia  aUnd  wu  eonfitnioi«d  for  mc  hj  Kr,  Pftrne,  of  the  firm  of  Moltcr»- 
beail  and  Co.,  Miu-ktt  Placi!,  MaiiohfBt«r,  from  wlioui  limilar  onca  maj  bo 
obUibcd,  coin}^>lt*tet7  furnuilied,  for  the  priM  of  £'2  2s.  Witii  the  aUud  ii 
■uiipUod  a  piiuMd  cuU.  eouUiuiug  direoiiooa  for  uniw-twtiu^ 
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Thelatter,  however,  are  distinguished  by  their  Bofler  aspect  and 
Ic&s  defined  outline,  imd  they  are  never  fibriUated  at  their 
extremities. 


J.  Fxtntnooii*  ninttcni  (ouivl  fa  urtoo.  o.  Cotton  fibres.  6.  Flax  flhrM. 
e.  H»lr*.  rf  Air  biiia.lea.  *.  Ofl  globules.  /.  Whoftt  starvh.  p.  PoUto  lUrch. 
k.  Blco-Btarch  gntnulu;*     i  i  i.  VoffobiUe  tiaauo.     k.  MunouUr  flbna. 

A  few  air  bubbles  (rf)  arc  generally  retained  beneath  the 
corering-glafia  of  (ho  microscopic  slide,  and  are  apt  to  puzzle 
stndenta.  If  araall,  they  arc  spherical ;  if  lar^e,  irregularly 
flattened.     They  are  identified  by  their   strong   refraction, 
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deeply-coloured  thick  borders  and  clear  centres.  Oil  globules 
(e)  are  Bomctimcs  present  iu  uriae  as  a  morbid  product,  in 
which  case  they  are  always  very  minute  ;  but  very  often  as 
accidental  impurities.  They  may  be  derived  frora  the  use  of 
an  oiled  catheter;  from  milk,  butter,  broths,  and  other  articles 
of  food ;  from  oily  substances  previously  contained  in  the 
insufficiently  cleansed  bottle  in  which  tlie  urine  has  been  con- 
veyed for  examination.  Oil  globules  have  a  less  strongly 
marked  outline  than  air-bubbles ;  they  appear  flatter,  and 
have  generally  a  distinctly  yellowish  tint. 

From  the  »pufa  may  be  iutivjduced  i>ortiona  of  bread,  meat, 
freah  vegetables,  as  well  as  the  epithelial  del/ris  of  the  oral 
cavity  and  air  passages.  Starch  granules  find  their  way  into 
the  urine  from  certain  articles  of  food,  or  the  use  of  tooth 
and  cosmetic  powders.  Wheat  and  potato  starch  granules 
are  recognised  by  their  concentric  lines  and  hilus  {fg).  Rice 
granules  are  very  minute  cubical  bodies  (/*).  If  the  granules 
are  ruptm*ed  by  the  operations  of  cookery  (as  in  bread,  pud- 
dings, gruel,  &c.),  Uiey  can  no  longer  be  idcntilied  by  their 
forms,  but  a  drop  of  iodine-water  insinuated  beneath  the  cover- 
ing glass  instantly  strikes  a  deep  blue  colour  with  them. 
Fctcal  mafiera  may  mingle  with  the  urine  by  inadvertence,  or 
they  may  find  their  way  into  the  bladder  through  a  fistulous 
commimication  witli  the  intestines.  Their  presence  is  recog- 
nised by  the  food-remnants  which  they  contain.  At  (*")  and  (k) 
are  represented  vegetable  tissues  and  muscular  fibres  which 
were  detected  in  the  urine  of  a  patient  whom  I  8*iw  with 
Mr.  Jameson  of  Heywood,  The  urine  was  not  sensibly  fajcal 
to  the  smell ;  but  the  discovery  of  these  structures  in  it 
proved  decisively  the  existence  of  a  narrow  communication 
between  the  bowels  and  tiie  urinary  tract,  and  thi-ew  a  strong 
light  on  an  othenvise  very  obscure  case.  Particles  of  soot  and 
iattdy  and  other  matters  which  may  be  designated  as  r/fV/,  are 
of  frequent  occurrence.  They  ai*e  dark  shapeless  masses  of 
various  sizes,  and  all  dissimilar.  Any  object  of  undefined 
shape,  of  which  there  are  none  similar  to  itself  in  the  field, 
may  almost  with  certainty  be  set  down  as  dirt. 
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CHANGES  IN  THE  UBINE  ON  KEEFINO. 


IV.— CHANGES  IN  THE  UBINE  ON  KEEPING. 


The  changes  which  take  place  in  nrine  after  emission  arc  a 
frerjuent  source  of  misajtprchcnsion.  Taking  tlic  reaction  of 
the  urine  as  a  guide,  tliese  changes  may  be  said  to  t-ake  place 
in  two  opposite  directions,  namely,  towards  exces&ive  acidity 
on  the  one  hand,  and  toward  alkalescence  on  tlic  other. 

1.  It  has  been  found  tliut  healthy  urine,  when  exposed  to 
the  air,  nndcrgoes  a  regular  scries  of  Bix>ntaneons  changes,  to 
which  Scherer*  gave  the  name  of  acid  urinanj  fermentation. 
The  main  feature  of  this  process  is  a  progressive  increase  of 
the  acid  reaction.  As  a  consequence  of  this,  there  usually 
occurs,  first,  a  precipitation  of  the  amorphous  urates,  then  of 
nriu  acid,  and  often  of  oxalate  of  lime.  Frequently,  likewise, 
confen'oid  vcc^etations,  either  the  mould  or  sugar  funguri,  make 
their  appearance.  Tlie  acidity  goes  on  steadily  increasing  for 
some  four  or  five  days,  sometimes  for  a  week  or  ten  days,  and 
then  begins  to  decline,  as  the  urine  passes  into  a  state  of 
putrefaction.  It  now  becomes  opaque  from  the  development 
of  myriads  of  minute  linear  particles  (vibrioh) ;  the  odour  and 
reaction  of  ammonia,  together  with  an  offensive  efliuWa  of 
putrescence,  become  perceptible.  The  amor}>hous  urate  deposit 
will  now  be  found  changed  into  dark  round  masses  of  urate 
of  ammonia  ;  uric  afid  crystals  give  place  to  bright  prisms  of 
triple  phosphate,  and  an  abundant  sediment  of  amorphous 
phosphate  of  lime  sinks  to  the  bottom  of  the  vessel.  The  con- 
fervoid  vegetations  cease  to  grow  with  the  change  of  reaction  ; 
and  finally  perish  as  the  secretion  becomes  fairly  putrid. 

But  matters  do  not  always  pass  thus.  Urines  of  low  specific 
gravity,  or  of  low  acidity,  either  do  not  pass  througli  this  cycle 
of  changes  at  all,  or  do  so  in  a  very  imperfect  manner.  Their 
acidity  undergoes  no  appreciable  increase  ;  and  in  a  day  or 
two,  or  even  in  a  few  hours,  tlicy  become  ammoniacal. 

The  increased  acidity  which  occurs  in  the  progress  of  the 
ftcid  urinary  fermentation  depends  chiefly  on  the  generation 
of  lactic  acid,  partly  also  on  the  production  of  acetic  acid. 
Scherer  believes  that  the  mucus  of  the  bladder  acts  as  a  ferment 

*  A&iuildn  d.  Cbcmui  and  PhAmi.,  B&nd  42,  p.  171. 
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on  the  nrinary  pi^cnt,  and  transrorms  it  into  lactic  acid. 
Like  other  formentive  processes,  this  one  is  impeded  or  arrcBted 
by  alcohol  and  by  boiling  ;  also  by  removing  the  ferment  (the 
Tesical  mncus)  by  filtration. 

2.  The  changes  which  take  place  in  an  opposite  direction, 
that  is,  towards  alkalescence,  are  ninch  more  prone  to  mislead 
than  those  just  described.  The  transformation  of  urea  into 
carlxmate  of  ammonia  {spe  ReactjoJi)  is  a  frc'<nieiit  Bom*ce  of 
confusion  in  the  examination  of  the  urine.  This  transforma- 
tion ia  brought  about  with  great  rapidity  by  contact  with 
any  decomposing  organic  matter,  especially  by  tlie  contact 
of  decomposed  urine.  The  physical  and  chemical  chai-actcrs 
of  the  secretion  are  then  so  altered,  that  it  is  unfit  for 
clinical  examination,  and  should  invariably  be  I'ejccted,  except 
in  cases  wliere  tlie  transformation  takes  places  within  the  uri- 
nary passages  and  a  mure  natural  specimen  is  therefore  not 
procurahle. 

In  consequence  of  these  changes  it  is  desirable  to  examine 
the  urine  within  a  few  hours  of  the  time  of  emission.  Certain 
organic  deposits  are  liable  to  be  greatly  altered,  or  altogether 
destroyed,  by  an  exposorc  of  twelve  or  twenty-four  hours,  even 
when  the  more  obvious  chai*actcr«  of  the  secretion  liavc  not 
undergone  a  i)erceptible  change.  Blood  corpuscles,  renal  c])i- 
thelium,  renal  casts,  are  vcr}'  rapidly  disintegrated,  especially 
if  the  urine  be  of  low  B[)ecilic  gnivity.  On  the  other  hand, 
I>U9,  j>avement  epithelium,  and  spenuatozoa  resist  mucli  longer 
wiihout  effacement.  of  their  microscopical  characters;  and  they 
may  generally  be  recognised  without  difficulty  in  urine  far 
advanced  in  putrefaction. 
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CHAPTER  II. 
PHYSICAL  PROPERTIES  OF  TDE  URINE. 


I._ODODR. 

The  natural  odour  of  heoltliy  urine  is  fnint  and  peculiar  ;  it 
maj  be  described  as  urinous ;  it  is  due  to  the  presence  of  cer- 
tain volatile  organic  acids.  The  addition  of  a  mineral  acid 
greatly  intensifies,  and  to  a  certain  extent  modifies,  the  urinous 
odour.  The  sense  of  smell  is  a  rough  test  of  the  presence  of 
ammonia,  and  of  the  freshness  uf  the  secretion,  or  the  advent 
of  putrefaction.  When  urine  is  alkaline  from  fixed  alkali,  it 
has  a  sweetish  aromatic  odour  like  tliat  of  the  freah  urine  of 
the  horse  or  ox.  In  this  way  the  smull  of  the  urine  comes  to 
be  a  ready  indication  of  its  reaction. 

Certain  drugs  (turi^ntine,  cojmiba,  cubebs),  and  certain 
articles  of  food  (asparu^s,  grn-lic)  communicate  pecnlinr 
odours  to  the  urine  which  lead  to  their  immediate  detection. 
l>iahetic  urine  when  fresh  has  a  faint  whey-likc  fragrance,  and 
when  fermenting  it  smells  like  sour  milk.  Urine  conUiining 
blood  or  sanious  discharges  from  the  genital  passages  emits  a 
stale,  offensive  smell,  like  the  washings  of  slightly  tainted 
flesh. 

II.— COLOUR. 

The  colour  of  the  orine  in  health  is  a  yellowish  brown.  It 
varies  in  intensity  from  the  palest  straw  to  a  full  atnbor.  The 
study  of  urinary  pigments  is  one  of  great  inherent  difficulty; 
and  it  has  been  rendered  truly  intricate  by  the  multiplication 
of  new  terms  by  successive  investigators,  and  the  confounding 
of  pigments  produced  by  decomposition  with  those  really  pre- 
existing in  the  urine.  In  dr.iwing  uj>  the  following  account,  I 
havo  had  the  advantage  of  perusing  the  manuscript  of  a  com- 
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prehensiTO  paper  shortly  to  l)e  published  by  Dr.  Schunck  of 
this  town,  who  has  made  nriuary  pigments  the  subject  of  spe- 
cial study  for  several  years.  Dr.  Schunck  has  pliu:ed  the  subject 
in  a  much  clearer  light  than  previous  writere  ;  and  he  has 
kindly  permitted  me  to  use  some  of  his  materials  for  the  pur- 
pose of  the  present  publiciiLion. 

The  colouring  matters  encountered  in  the  urine  may  ba 
divided  into  four  categories,  "vii. : — 

1.  Normal  pigments  of  liealihy  urine. 

2.  Pathological  pigments  due  to  disease, 

^^  3.  Derived  pigments  due  to  decomposition  of  the  normal 
^P  pigments,  or  of  certain  colour-yielding  extractives  of 

^^  the  urine. 

,  4.  Adventitious  pigments  due  to  admixtures  of  bile, 
^H  blood,  hmmatin,  pus,  &c.,  with  the  urine,  or  to  the 

^V  administration  of  certain  drugs — log>vood,  rhubarb, 

BP  senna,  santonin,  l^c. 

1.  Normal  pt'tpncnfs  of  healthy  urme. — Dr.  Schunck's  investi- 
gations have  led  him  to  the  conclusion  that  the  ordinarj^  colour 
of  normal  urine  is  due  to  the  presence  of  two  substances  hav- 
ing the  properties  of  cjcti*ttctivc  matters.  He  has  Guccccded  in 
separating  tliese  from  one  another,  and  from  the  other  consti- 
tnents  of  the  urine.  They  have  then  the  appearance  of  dark 
yellow  syrups,  being  (juite  amori)hous  and  deliquescent,  with  a 
peculiar,  rather  pleasant  (not  urinous)  odour  and  a  strong  acid 
reaction  which  prrjceeds  from  the  presence  of  organic  acids 
resulting  from  Lht'ir  sixmtaneous  decomposition.  The  dilute 
watery  solutions  of  these  ejctraotives  have  exactly  the  same 
colour  as  urine  itself. 

One  of  these  extractives  is  soluble  in  alcohol  and  ether  as 
well  as  water.  Its  composition  is  ex|)res6cd  by  ihe  formula 
C^HjiNOtt,  and  does  not  vary.  In  a  long  scries  of  experiments 
made  with  urine  obtained  at  dilTerent  times  and  from  different 
places.  Dr.  Schunck  always  found  its  composition  the  same. 
It  is  decomposed  at  a  boiling  temperature,  yielding  a  large 
quantity  of  a  brown  resin  and  volatile  organic  acids.  Its 
watery  solution  becomes  eevcral  degrees  darker  on  the  addition 
of  sulphuric  or  hydrochloric  acid,  aud  a  brown  resinous  sub- 
stanoc  is  gradually  deposited. 
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The  otber  extractive  matter  is  solnble  in  water  and  alcohol, 
bat  not  in  ether.  Ite  formula  is  C„Ht:NO«.  It  need  not  neceB- 
sarily  pre-exist  in  nrine  ;  indeed,  Dr.  Schiinck  is  nearly  certain 
that  it  is  fonned  from  the  preceding  during  the  proeeM  of 
preparation. 

2.  Pathological  pigmmts. — The  most  familiar  of  these  is  a 
reddish-pink  pigment  (purpnrine  of  Bird,  and  uro-erythrine  of 
Heller)  which  makes  its  appearance  in  varions  febrile  and  other 
complaints.  Purpnrine  has  an  intense  aflinity  for  uric  acid  and 
the  urates,  and  when  the  latter  are  thrown  down  as  a  deposit  it 
communicates  to  them  a  beantiful  pink  colour.  Purpurine 
abounds  in  the  nrine  of  persons  suffering  from  serere  organic 
diBeases,  and  especially  organic  diseases  of  the  liver  ;  it  is  like- 
wise present  in  all  febrile  and  inflammatory  urines.  It  is  said 
to  be  abundant  in  poisoning  by  lead  and  other  metals. 

3.  Derived  pigmenln. — Schunck  has  shown  that  the  normal 
pigments  of  the  nrine  are  extremely  susceptibleof  decomposition. 
All  strong  alkaline  or  acid  reagents,  and  even  simple  boiling, 
are  sufficient  to  change  them  :  and  there  is  little  doubt  that  a 
considerable  number  of  the  substances  described  by  previous 
writers  tts  pigments  pre-existing  in  the  urine,  were,  either  partly 
or  wholly,  products  of  such  decum^jositious.  Anjong  these  may 
be  enumerated  the  various  Irrmvn  and  bUirkish  Tettins  oX  Qxi\hoT^ 
the  m-rlunic  arid  of  Front,  the  ur(tmatin  of  Harley,  and  pro- 

ly  the  urochrome  of  Thudiclinm. 
le  discovery  of  indican  (or  a  substance  closely  resembling  it) 
88  a  normal  constituent  of  the  urine  by  Schunck,  afterwards  con- 
firmed by  Cai'ter,  has  thrown  a  strong  light  on  the  nature  of 
some  of  the  pigments  found  in  uriue.  This  substance  does 
not  itself  impart  colour  to  the  secretion,  but  it  yields  by  de- 
oompoflition  two  colours  well-known  in  the  arts,  viz.,  indigo- 
blufi  and  indigo-red  (nro-glaucine  and  urrhodiu  of  Heller). 
Indigo-blue  is  frecjuently  seen  in  jiutrescent  urines,  forming 
glistening  blue  shreds  and  films  on  the  sides  of  the  glass  and 
the  surface  of  the  urine.  Occasionally  it  is  observed  clinically. 
It  was  so  noticed  by  Prout,  who  clearly  indicated  ite  nature  and 
composition.  It  is  also  probably  identical  with  the  cyanourine 
of  Braconnot.  In  the  highly  aramoniacal  urine  of  cystitis  I 
have  Been  ou  two  occasions,  tlic  precipitated  urate  of  ammouia 


u 


PHYSICAL  PROPERTIES. 


tinted  oF  a  iKJuutifuI  violet  by  indigjo-blue.  The  qnantity 
of  indican  in  tirine  varies  fi'oin  a  mere  trace  to  a  consider- 
able proiKtrtion.  Hitherto  no  clinical  aigniiicance  has  been 
attached  to  its  variations. 

4,  Adventitious  pigments. — In  jaundice  the  colouring  matter 
of  the  bile  ie  freely  excreted  by  the  kitbieys,  and  oommnnii!ates 
to  the  urine  a  colour  varying  from  a  saQVon  yellow  to  a  dark 
olive-green.  Bile-pigment  in  urine  may  be  discovered  by 
placing  a  few  dro])8  of  tlic  Recretion  on  a  white  porcelain 
plate,  with  a  few  drops  of  nitric  acid  in  juxtaposition.  The 
two  fluids  are  brought  into  contact  by  inclining  the  plat-e  ; 
if  bile  be  present,  a  beautiiul  play  of  coloiu^ — violet,  greeu, 
and  red — is  observed,  which  passes  rapidly  away.  Bile- 
pigment  appears  in  the  ui'ine  before  the  ykin  is  perceptibly 
discoloured  :  it  also  continues  after  the  tikiu  has  attained  its 
natural  tint;  so  that  its  recognition  is  sometimes  a  usefnl 
warning  of  imj»ending  jaundice  or  a  verification  of  a  pre- 
existing jaundice.  When  a  urine  containing  bile  is  kept  for 
some  days,  it  sometimes  changes  to  a  grass-green  colour  &om 
oxidation  of  the  biliary  pigment. 

Dr.  llorlcy  considers  that  the  presence  of  the  biliary  acids 
in  the  urine  is  characteristic  of  jaundice  from  retention  of  bile, 
as  distinguished  from  jaundice  arising  I'nim  suppression  of  bile. 
For  the  detection  of  the  biliaiy  acids  he  recommends  that  a 
couple  of  drachms  of  the  urine  be  pwurcd  into  a  test-tul>e  with 
a  small  fragment  of  loaf  sugar.  Then  about  half  a  drachm  of 
strong  sulplmric  acid  should  l>c  slowly  added,  in  such  a  manner 
that  the  two  fluids  shall  not  mix.  If  biliary  acids  be  present, 
there  will  be  observed  at  the  line  of  contact  of  the  acid  and 
orine — after  standing  a  few  minutes — a  depp  purple  hue.*  In 
a  case  of  long-standing  reteutiuu  of  bile  fmm  compression  of 
the  common  duct  by  a  cancerous  growth  of  the  head  of  the 
poucrcns,  which  I  recently  saw  ^nth  Dr.  Henry  Simpson,  only 
a  bnindy-red  colourution  of  the  urine  was  produced  by  the  ap- 
plication of  Uiia  test. 

Blood  and  pus  mixed  with  the  urine  communicate  to  it  their 
appropriate  colours  (see  II.£Uatuku,  UiC^iATixuniA  and  Pus 

IN  UUINK). 

*  Ufttley  on  Jaundie«,  p.  61. 
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[/  and  poutotimia  fc^ub^Umoes  administered  in- 
ternally produce  peculiar  alterations  of  coloor  in  the  urine. 

Crcafiot<.',  and  the  external  application  of  tar  ointment,  hare  been 
known  to  produce  a  vor^'  dark,  almost  hUick  urine.  In  some 
cases  of  this  kind  which  occurred  in  Ouy'B  Hospital,  Dr.  Odling 
identified  Uie  dork  colouring  matter  with  indigo-blue,  and  he 
pointed  out  the  close  chemiad  relations  between  indigo  and 
creasoto.*  Marcet,  Front,  and  Dulk  have  also  <lescribe<I  cases 
in  which  a  bhick  colouring  matter  existed  in  tlie  urine.  In 
patients  taking  gallic  acid  a  duBky  hue  is  communicated  to  the 
urine.  Vogel  records  an  inst*mce  of  black  db«;olourution  of 
the   urine    after  poisoning    by   arseniuretted   hydrogen    (see 

ll.daiATINU7lIA.) 

Wiubarl  given  internally  colours  the  urine  a  deep  gamboge- 
yellow,  which  la  changed  to  red  by  the  addition  of  ammonia  ; 
Senna  communicates  a  brownish,  and  logwood  a  reddish  tinge 
to  tJie  urine  when  administered  as  infusions.  Santonin  iiuparta 
a  conspicuous  red  colour  to  the  urine  if  it  be  alkuliue. 


111.— DENSITY  OK  SPECIFIC  GRAVITY 


The  specific  gravity  of  the  urine  is  estimated  by  means  of  the 
urinometer.  This  instrument  indicates  whether  the  urine  is 
concentrated  or  dilute  :  and  as  the  range  of  health  is  very 
great,  Uie  density  does  not  yield  direct  indications  of  disease  ; 
nevertheless  the  information  thus  fiimishcd  is  in  some  cases  of 
great  imiwrtance,  and  indicates  at  once  the  path  of  further 
research. 

The  usual  range  of  density  in  healthy  urine  extends  from  1015 
to  1025  ;  but  it  frequently  mounts  above  or  sinks  below  these 
limits.  After  abundant  potation  on  an  empty  stomach  the  urine 
is  profuse  in  tinontity,  clear,  and  dilute  as  water.  Under  such 
circumstiiuces  the  density  may  fall  us  low  as  1 000'#i,and  numbers 
varying  from  lu02  to  1008  are  common.  Copious  drinking  on 
a  full  stomach  has  comparatively  little  imnu.diatc  effect  on  the 
flow  of  urine.  Prolonged  fasting  renders  the  urine  concentrated. 

*  Bird*!  Urinary  Dcpowts,   6ib  eU.  p.  336. 
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How  high  it  is  possible  for  the  density  to  raoant  in  healthy 
indiridoals  it  is  difficult  to  say  ;  but  I  have  known  it  as  high 
as  1006.  With  this  very  considerable  range  in  health,  caution 
must  be  exercised  in  drawing  inferences  from  uiiy  unusual 
depression  or  elevation  of  the  density  in  diftcasc.  If,  however, 
the  urine  exhibit  habitually,  and  especially  in  the  morning 
before  breakfast  when  the  urine  is  naturally  concentrated,  a 
density  below  1015,  the  presence  of  albumen  in  it  may  be 
suspected  ;  if  the  density  persist  at  a  still  lower  point — 
1005  to  1008 — the  existence  of  insipid  diabetes  is  to  be 
apprehended.  Ailer  hysterical  paroxysms  in  women,  after 
similar  attacks  iu  men,  and  bomctimes  in  the  apoplectic  states 
tlic  urine  is  discharged  in  largo  quantity  and  of  exceedingly 
low  density. 

On  the  other  hand,  a  density  above  1025,  especially  in 
a  pale,  apparently  dilute  urine,  is  strongly  suspicious  of 
the  presence  of  sugar :  and  the  higher  densities,  fi-om  1035 
to  1050,  belong  almost  entirely  to  saccharine  diabetes.  Tot 
not  exclusively  so :  the  heaviest  urine  ever  submitted  to 
my  examination,  which  had  a  density  of  10G5,  did  not 
contain  a  particle  of  sugar,  but  a  very  large  quantity  of 
albumen. 

A  high  density  in  a  urine  fVee  ^om  suj^ar  indicates  con- 
centration, and  more  particularly  a  large  per-centAge  of  nrea. 
In  the  febrile  state  there  is  an  absolute  increase  of  nrea, 
uric  acid  and  the  sulphates  in  the  urine,  with  a  diminished 
elimination  of  water,  consequently  the  sjiccific  gravity  ranges 
high.  The  urine  has  also  a  high  density  when  there  is 
rapid  wawting  of  the  tissues,  especially  if  there  be  con- 
current sweating  or  diarrluva,  in  isimple  abstinence,  after 
profuse  perspiration  from  any  cause,  and  after  excessive  in- 
gestion of  nitrogcnised  food  without  a  oorresponding  use  of 
aqueons  fluids. 

From  the  density  of  the  urine,  a  rough  estimate  may  be 
ibrmcd  of  the  per-ccntage  of  solid  constituents  contained  in 
it]  and  if  the  quantity  voided  in  twenty-fours  be  kno\\*n,  the 
daily  excretion  of  what  may  be  ctJled  "solid  urine"  can  be 
approximatively  ascertained.  Tables  have  been  constructed 
on  an  experimental  basis,  exhibiting  the  quantity  of  solid 
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matters  per  lOOO  parte  in  arines  of  different  epecific  gravities; 
snd  formulas  liavo  been  prop<iseci  by  moans  of  which  the  same 
reanit  can  be  obtained  by  a  simple  calcnlntion.  Probably  the 
most  accnrate,  as  well  as  the  simplest,  fominla,  is  that  pro- 
posed by  Trapp.  According  to  this,  if  tlie  two  last  figures 
of  the  sp.  gravity  are  doubled,  the  quotient  represoTits  the 
amount  of  solid  matters  per  1000.  A  thousand  grains  of 
urine,  sp.  gravity  1020,  would  therefore  contain  40  grains  of 
solids. 

This  method  yields  but  rough  approiimations.  If  the  urine 
were  a  solution  of  a  single  substance,  or  of  a  number  of  diffe- 
rent substances  in  a  fixed  proportion  to  each  other,  the  rising 
and  foiling  density  would  indicate  accnrately  the  varying 
strength  of  the  solution ;  but  the  urine  is  a  fluid  of  complex 
comiK»sition,  and  its  numerous  constituents  vary  every  hour  in 
their  mutual  proportions,  so  that  the  results  obtained  in  this 
way  cannot  Ik;  regarded  as  exact  estimates.  Vogel  took  tlje 
troulile  to  inquire  what  are  the  prwcise  liraiU  of  error  in  this 
inetho<l ;  and  he  assigns  them  as  follows :  in  healthy  urines 
there  is  a  liability  to  error  of  Vj  or  even  \i  but  in  morbid 
mines,  and  es])ecially  those  of  high  density,  the  range  of  error 
may  reach  }  and  even  |.  "With  veiy  multiplied  observations 
thiis  methwl  certainly  yields  results  of  practical  value:  and  it 
is  tlie  only  one  which  can  be  used  by  practitioners  generally. 
When  more  accurate  results  are  required,  resort  must  be  had 
to  the  more  tedious  but  more  exact  method  of  evaporation  to 
dnmcss,  and  weighing  the  residue. 

From  a  large  number  of  observations  by  different  physio- 
logistfi,  Dr.  Parkos  estimates  the  moim  discharge  of  solid  urine 
in  healthy  men,  i>etwcen  twenty  and  forty  years  of  age,  living 
on  good  diet,  at  U'l^  grains  per  day. 


IV.-QTJANTITY  OF  THE  URINE. 


I  Closely  connected  with  the  specific  gravity,  and  holding  an 

I  inverse  relation  to  it,  is  the  qnantity  of  the  tirine.     The  mean 

I  daily  discliarge  ranges,  in  health,  between  40  and  50  fluid 

I  ounces.    There  are,  however,  considerable  diflcrences  between 
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indiridnnla.  The  average  for  some  persons  is  oiily  .35  ounces 
a  day ;  for  others  as  much  as  67  onnces.  Oflcillations  in  the 
game  individual  an  difitrent  days  are  also  very  couKidcrable. 
Tlie  urine  may  mount  to  70  or  80  ounces,  or  sink  to  25  ounces, 
\nthin  the  limits  of  health. 

The  flow  of  nrine  Is  essentially  regulated  by  the  quantity  of 
fluids  drank ;  coutrolled,  however,  in  a  most  important  degjee 
by  the  pulmonaiy  and  cutaneous  exhalation,  and  by  the  call  of 
the  system  for  water  at  the  time.  Wlien  the  l>lood  and  titisuea 
contain  their  fall  complement  of  water,  any  further  pota- 
tion results  in  immediate  diuresis,  whereby  the  suju^nibond- 
ance  is  carried  otT.  But  when  the  organs  iire  craving  for 
more  water,  a  large  quantity  may  be  drunk  without  causing 
diuresis.  The  kidneys  eliminate  water  in  strict  accordance 
with  those  conditions — it  being  an  essential  and  important 
part  of  their  lUuction  to  regulate  the  aqneonsnesa  of  the 
blood.» 

There  is  Tery  great  irregularity  in  the  flow  of  nrine  from 
hour  to  hour  as  the  conditions  of  its  sepamtiou  van*.  Afkir 
prolonged  fasting  the  nrine  may  sink  to  2 J  drachms  jx-r  hour; 
during  sleep,  likewise,  the  nrine  flows  slowly — at  the  rate  of 
about  half  an  ounce  \^r  liour;  but  after  meals  it  rises  to  two 
or  three  ounces;  and  ullcr  drinking  abundantly  on  an  empty 
BU)raach  I  have  seen  2f>i  ounces  secreted  in  an  hour;  so  that 
the  stream  of  urine  may  run  85  times  stronger  at  one  time 
than  another !  It  would  seem,  indeed,  as  if  the  kidneys 
(in  health)  suitplie*!  conditions  of  an  almost  mechanical  nature, 
by  which  they  were  enabled  to  separate;  water  at  an  almost 
unlimited  rat« — etjual,  at  least,  to  the  capacity  of  the  gastric 
vessels  to  absorb  water. 

Wlicu  the  mode  of  life  is  equable,  and  the  meals  are  taken 
at  regulai'  intervals*  the  quantity  of  urine  secreted  at  ditferent 
periods  of  the  day  and  night  follows  certjiiu  tolerably  regular 
oscillations,  na  ia  aliown  in  the  following  table,  which  is  a  fair 
aaiupte  of  a  very  large  number  of  obserrationa : — 


I 
I 


I 


•  Tim  px|wrimcnta  oa  which  Ihrw  und  the  remarki  which  folloir  nr* 
mn  fully  douiltd  m  two  pftiwrt  hj  the  author— odc  io  the  Mcmxin  of  the 
Mmrh.  L>t.  nml  I'MI.  S<h.\,  1856-9  ;  kiui  iho  other  Id  the  Ediub.  Had. 
Journ.»  Miutih  ujJ  Apiil,  ISGO. 
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Breakfast  at  8;  dinner  at  2 

• 

Sleep  frmn 

11;; 

.w.  to  7  a.m. 

Time  of  day . 
Hourly  rate  . 

7-8  A.M. 

8-9 

9-10 

1                ' 
10-11    j    11-12    ;12-2p.m. 

oz.  dr. 
0    6 

oz.  dr. 
1    0 

oz.  dr. 
2    0 

02.  dr.      oz.  dr.   ;  oz.  dr. 
14         1     7     1     1     3 

Time  of  day . 

2-8  P.M. 

3-4 

oz.dr. 
10    0 

4-5 

6-6 

6-7 

7-9 

9-11    ill-7A.M. 

Hourly  mte  . 

oz.  dr. 
1     2 

oz.dr. 
2    3 

oz.dr. 
2    3 

DZ.dr. 
2    9 

oz.  dr, 
1  4 

oz.  dr.    oz.   dr. 
10  10    4 

A  much  closer  insight  into  the  varj'ing  activity  of  the 
kidneys  is  obtained  by  comparing  the  quantity  of  solid  urine 
excreted  at  different  periods  of  the  day.  The  solid  matters 
are  much  more  constant  in  their  quantity  than  the  volume  of 
the  mine,  which  is  liable  to  be  greatly  affected  by  potation, 
perspiration,  &c.  The  annexed  table  contains  the  average 
results  of  observations  made  during  seven  days,  all  consecutive 
except  one.  The  solid  urine  was  calculated  from  the  sp.  gravity 
in  the  manner  explained  in  the  preceding  section : — 


Time  of  Day.    ,  ^^'^  ^'"°^  discharged                     j^j 

•'     '    per  Lour,  in  grams.    1                           ' 

8-  9  A.M. 

9-10    ., 
10-11     „ 
11-12    „ 
12-  2  P.M. 

29-27 
89-22 
44-34 
45-24 
41-43 

Brenkfast  at  eight ;  coflne  or 
tea,  with  meat  and  bread 
aiid  butter. 

2-  3  P.M. 
3-4    „ 
4~fi    .. 
&-  6    „ 

0-11        M 

11-   1  A.M. 

38-69 
38-79 
41-21 
41  09 
4901 
47-44 
37-66 
28-53 

Dinner  at  two  :  meat,  puta- 
toes.  bread,  cheese,  water. 

(No  solid  fooil  of  any  sort 
takeu  after  dinner.) 

1-  7  A.M. 

1553               j  Hums  of  sleep. 

7~  8  A.M. 

j-.y-               1     Prolonned    fasting    in    the 
j         wakiii-;  state. 

1 

c  2 
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Tbo  table  shows  in  au  intcrestinj^  manner  the  increnpe  of 
the  renal  exi:retion  after  menlH,  and  ilH  diminution  during' 
fasting  and  sleop.  Tlic  incrcaiic  began  within  the  first  hour 
after  breakfast,  and  continued  during  the  mcceeding  two  or 
three  hours;  then  a  diminution  set  in,  and  continned  until  an 
liour  or  two  after  dinner.  The  effect  of  dinner  did  not  appear 
until  two  or  throe  hours  after  the  raeal ;  and  it  reached  its 
mnxiiuum  about  the  fourth  hour.  From  this  period  the 
excretion  steadily  decreaBcd  until  bed-time.  Duriuj;  sleep  it 
sank  still  lower,  and  reuc.hcd  its  minimum — being  not  more 
than  one-third  of  the  quantity  excreted  during  the  hours  of 
digestion. 

All  the  nrinary  inpfredicnts  appeared  to  partake  in  the 
increase  after  meals.  The  urea  was  found  more  than  donbled ; 
the  uric  acid  more  than  trebled ;  the  earthy  and  alkaline  phos- 
phates nearly  doubled. 

The  table  shows  that  the  vegetative  functions  share  to  some 
extent  with  the  animal  in  the  repose  of  sleep.  The  mean 
hourly  discharge  of  solid  urine  dnrinp:  the  waking  honrR,  on 
the  seven  days  of  the  table,  was  Styii  grains;  while  the 
average  of  the  honrs  of  sleep  was  15*53  grains,  or  less  tlian 
one  half.  This  difference  u  not,  of  course,  to  be  wholly  attri- 
buted to  the  effect  of  Bleep,  inasmuch  as,  under  the  an'ango- 
inent  of  meals,  during  this  series  of  observations,  the  period 
of  eleej)  was  also  a  time  of  fasting.  A  more  exact  estimate  of 
the  effect  of  sleop  alone  is  obtained  by  comparing  the  urine 
M!cret<Hl  during  the  honrs  of  sleep  with  tliat  secreted  during 
hours  of  combined  waking  and  fasting.  If  we  take  the  two 
laet  honrs  l>efore  sleeping  (from  11  to  1),  and  the  first  hour 
after  waking  (from  7  to  8),  we  shall  find  that  tlie  mean  dia- 
tharge  of  solid  urine  in  these  three  hours  was  23*69  grains 
per  hour,  which  is  one-third  more  than  the  average  of  the 
sleeping  hours. 

In  drawing  practic-al  conclusions  concerning  any  deviation 
from  the  usual  volume  and  quantity  of  the  urine,  the  following 
points  should  be  borne  in  mind. 

"Wlien  the  urine  is  unusually  scanty^  it  should  bo  ascertained, 
before  piY)nouncing  it  a  morbid  phenomenon,  whether  the 
patient  haa  ab&tained  ft'om  liquids  above  his  habit,  whether 
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water  has  been  eliminated  in  excess  hy  some  other  channel,  as 
the  skin  or  Ixiwels,  The  urine  is  ulways  scanty  in  cirrhosis  of 
tlie  liver;  in  some  forms  of  Brij^ht's  disciise  throu^^h  their 
entire  course ;  and  in  the  last  stage  of  all  forms ;  in  any  condi- 
tioa  of  the  heart  which  dii'ectly  or  indirectly  CAUses  passive 
congestion  of  the  renal  veins  whereby  the  circulation  ihroupjh 
the  kidneys  ia  im()eded.  !u  the  eaily  stage  of  acute  Bright's 
diseitse,  the  urine  is  very  scanty,  sometimes  ajij-iroachin^'  or 
reach]n<|f  total  suppression.  The  same  occurs  in  tltc  collapse 
period  of  cholera.  Partial  or  total  suppression  also  occurs  in 
the  later  stages  of  all  orj^anic  discuses  of  tfie  kidneys;  aii'l 
wlien  any  mechanical  obstacle  olistrucU  the  flow  of  nrine,  A 
diminution  of  tlie  urinary  secretion  which  at  all  approaches 
sappressiou  ia  of  most  serious  consequence,  and  is  soon  followed 
by  formidable  cerebral  sym[)toin8,  which  bring  life  to  a  tennina- 
tion  unless  speedily  relieved  (see  Ur-kmia). 

The  tiow  of  urine  is  ahunihitii  wiien  the  sui'faoe  of  the  body 
is  oool ;  also  as  a  direct  and  invariable  consequence  of  ])oiation, 
nnleBB  some  of  the  eondiUons  ah'oady  mentioned  intervene. 

In  diiicAse,  the  orine  is  discharged  in  exce.ssive  quantity  in 
two  K{jeeial  lauladics — Diabetes  insijtidnK,  and  diabetes  mellitus, 
which  will  be  described  in  a  future  section ;  also  in  the  middle 
stages  of  atrophic  degeneration  of  the  kidneys,  Temi>orary 
excess  of  urine  occurs  allei-  hysterical  paro.xysins,  and  certain 
other  convulsive  attacks  in  males  and  females.  An  increased 
tension  in  the  arterial  system,  as  in  some  cases  of  hyi>ertropby 
of  the  left,  veutricle,  is  associated  with  increased  secretion  of 
urine.  It  is  a  curious  circumslance,  that  in  bcveml  organic 
diseahi.':!  of  the  kidneys  in  whicli  the  renal  tiubstancc  is  gra- 
dnally  destroyed  (atropine  Bright*s  disease,  cystic  dcgencratiitfij 
double  hydronephrosis),  the  volume  of  the  urine  is  sometimes 
increabed  though  the  solid  matters  are  diminislied.  This 
appears  to  be  an  attempt  on  the  part  of  nature  of  a  com- 
pensaXing  character,  to  maintain,  by  excessive  tinusudation  of 
water,  tlie  depurating  fimctiou  of  the  kidneys  under  failing 
ftDfttomicjit  conditions.  AVbcu  at  length  the  destruction  has 
gone  60  far  tliat  tliis  kind  of  compensation  can  no  longer 
•office,  symptoms  of  fatal  .supprctsion  of  urine  rapidly  supcr- 
Teue. 
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v.— REACTION  OF  THE  URIKE. 


There  is  no  property  of  the  urine  of  more  varied  and  impor- 
tant  Bignificance  than  its  reaction.  Therewith  is  intimately 
connected  the  production  of  sovcral  kinds  of  urinai^  deposits, 
together  with  the  orif»in,  growth,  and  medical  treatment  of 
gTiivel  and  urinary  calculi. 

The  reaction  of  the  urine  is  liable  to  be  affected  by  ;— /<wrf, 
the  roUl  hath^  incdirmal  subsfancfis,  fftmeral  disease,  and  defomjtO' 
sifion  of  the  Hecreti(m.  It  is  also  not  only  important  to  distin- 
guish acid  from  alkaline  urine  ;  but  it  is  at  least  e<iually  so  to 
diHtin^ish  between  alkalescence  from  fixed  alkali  (ix)tash  or 
soda)  and  alkalescence  ft'om  the  volatile  alkali  (ammonia). 

The  most  convenient  method  of  ascertaining  the  reaction  of 
the  nrine  is  by  means  of  blue  and  red  litmus  paper.  For  deli- 
cate operations  the  violet-tinted  papers  are  tlie  best ;  and  they 
answer  both  for  acid  and  alkali  tio  fluids — being  turned  red  by 
the  former  and  blue  by  the  latter.  To  distini^iish  between 
the  volatile  and  fixed  alkali,  the  {wiper,  after  beinj^  rendered 
blue,  should  be  allowed  to  dry  in  the  open  air.  If  the  blue 
colour  persist  after  complete;  desiccation,  the  alkali  is  fix«l ;  if 
it  disappear,  and  the  original  colour  be  restored,  the  alkales- 
cence is  due  to  ammonia.  The  smell  of  the  urine  is  also  a 
useful  indication  in  such  cases  (see  p.  11), 

Healthy  urine  ia  generally  acid.  This  arises  chiefly  from 
the  presence  of  a  number  of  aind  salts — phosphates  and  nratcs  ; 
jiartly  also  from  free  acidn — lactic,  oxnlic,  acolic,  Ac.  In  a 
number  of  obsei*vatious  >»y  the  present  writ<.»r,  it  was  found,  on 
an  average  of  nineteen  days,  that  in  a  healthy  man  it  roquii-ed 
14"  10  grains  of  dried  carbonate  of  soda  to  saturate  the  total 
daily  acidity  of  the  urine.  Some  days  were  found  thronj^^hont 
exhibiting  a  feeble  acidity  j  on  one  of  these  only  h-*J  grains  of 
drieil  carl)onate  of  sfKJa  were  neeessary  to  nontralize  the  whole 
acidity.  On  other  days  the  acidity  ruled  high  ;  one  day  the 
m:idity  (N|nalled  22''M  grains  of  carbonate  of  soda. 

The  ciivuuistanoes  which  modify  the  reaction  of  the  urine 
may  be  con.iidered  imdor  the  following  headings: — 

J.  Food  and  fa$tiiig.    Dr.  Bcncc  Jones  was  the  fir&t  to  point 
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oat  that  the  reaction  of  the  nrine  held  a  close  relation  to  the 
digestion  of  food.  He  found,  by  examining  tlic  urine  at  short 
intervals,  that  a  notable  falling  otf  in  it.s  acidity  took  place 
aft«r  a  ineul  ;  and  that  in  nuiul)ors  of  healthy  persons  tho 
nriue  b«iame  neutral  or  alkaline  for  two  or  three  houi-a  aAiir 
breakfast  and  dinner.  DoubU  have  been  thrown  on  the  con- 
clusions of  Dr.  Bence  Jones  by  Vogel,  Bcncke,  Sellers,  and 
Delavaud.  Some  years  ago  I  undertook  a  series  of  exiH?riment8 
with  a  view  of  submitting  this  question  to  a  fi'csh  examina- 
tion.* The  urine  of  a  healthy  person  was  examined  at  hourly 
periodn  after  a  meal,  and  it*;  acidity  or  alkalescence  carefully 
determined  by  volumetrical  analysis,  ily  results  conOi'med, 
in  the  fullest  manner,  the  observations  of  Dr.  B.  Jones.  A 
meal,  whether  of  animal,  vegetable,  or  mixed  food,  was  found 
invariably  to  depress  the  acidity  of  the  nrine,  and  in  most 
instances  to  render  it  actually  alkaline.  To  this  movement 
the  name  of  alhdme  tide  may,  for  the  sake  of  brevity,  be 
applied.  After  breakfast  the  alkaline  tide  was  found  to  set  in 
earlier  than  afl«r  dinner,  and  its  duration  was  more  brief.  In 
forty  minutes  after  i>reakfust  there  appeared,  nearly  always, 
a  aensibie  declension  of  acidity.  Tiie  urine,  however,  never 
became  lictually  alkaline,  nor  even  ncntral,  so  soon.  During 
tlie  second  hour  after  breakfast,  the  alkaline  tide  usually  cnl- 
minatod:  but  in  about  a  third  of  the  observations  the  ])oint  of 
least  acidity  was  not  reached  until  the  third  hour.  Then  the 
tide  tnmcd;  during  the  fourth  hour  tlie  urine  wa«  found 
rapidly  recovering  its  lost  reaction,  and  toward  the  end  of  that 
time  ii  had  usually  regained  its  previous  acidity.  Thus  for 
about  four  hours  breakfast  exercised  a  depressing  effect  on  the 
acidity  of  the  urine;  bnt  the  secretion  was  not  actually  alka- 
line usually  for  more  than  an  hour,  sometimes  for  two,  and 
very  rarely  for  three  hours. 

The  effect  of  dinner  was  not  perceptible  until  the  second 
hoar  after  the  meal.  During  the  succeeding  three  horn's  (third, 
fourth,  and  fifth  hours)  the  alkaline  tide  ran  in  its  greatest 
strength.  lu  the  third  and  fourth  hours  the  urine  was  always 
(with  two  exceptiona)  alkaline,  when  the  meal  had  been  of 


•  See  A  impf-T  Ky  Ibe  aathor,  entitlefl,  *'  A  Contriboiioo  to  Urology, 
llenoin  ol  the  Uaucboter  Lit.  aud  Tbil.  Soc.,  IttS'J. 
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mixed  food  or  anirnal  diet.  At  the  cmd  of  tho  sixth  honr  the 
tide  hiid  generally  tnmed,  and  the  acid  reaction  been  restored. 
Three  hoars  was  the  usual  duralion  of  the  alkalescent  state 
after  dinner;  sometimes  two  hours;  more  rarely  four  hours; 
and  on  one  occasion  five  hours.  The  amount  of  free  alkali 
discharged  after  dinner  was  generally  nearly  double  the  quiin- 
tity  after  breakfast.  This  was  due,  probably,  simply  to  the 
fact  that  bre-akfast  was  a  much  lighter  meal  than  dinner,  and 
its  impression  on  the  system  consequently  less. 

The  alkaline  urine  passed  after  food  owed  its  reaction  to 
fixed  alkali,  and  not  to  ammonia.  It  waa  rich  in  alkaline  and 
earthy  phosphates;  on  these  latter,  in  a  basic  state,  depended 
apporenily  its  alkaline  reaction.  Sometimes  it  was  clear  when 
voided,  but  more  commonly  turbid,  from  the  pi'ocipitation  of 
earthy  phospliatcs. 

Although  the  immcdinte  effect  of  a  meal  was  thus  to  depress 
the  acidity  of  the  urine,  the  more  remote  confn*{pttnrs  was  to 
maintain  and  even  increase  the  acidity.  This  was  seen  most 
distinctly  when  comparison  was  made  of  the  acidity  of  the 
morning  urine  when  supper  had  been  taken  the  night  l)efore, 
with  that  of  the  moiming  urine  when  no  supper  had  been 
taken.  lu  the  former  case  the  free  acid  dischai-ged  in  the  hour 
precediu},^  breakfast  was  enough  to  saturate  0*IS8  ^lins  of 
dried  carbonate  of  soda  :  whereas  on  the  mornings  after  sup- 
j>erless  nighte  tho  discharge  of  acid  was  only  e(|ual  to  l>"51 
grains. 

The  remote  effect  of  animal  food  appeared  considerably 
greater  than  that  of  vegetable  food :  so  that  a  highly  animul- 
izcd  diet  would  tend  in  the  long  run  to  intensify  the  acidity 
of  the  urine — a  conclusion  quite  iu  harmony  with  ancient 
opinion. 

Clinically,  the  urine  is  rarely  observed  to  be  alkaline  after 
food.  For,  although  it  may  bo  alkaline  as  it  leaves  the  kidneys 
during  several  hours  a  day,  after  the  two  principal  nienls,  it  ia 
mixed  in  the  bladder  with  acid  urine  secreted  l>efore  and 
after  the  alkaline  tide,  and  the  whole  product  ejected  by  mic- 
turition is  acid.  It  is  ncc^essiiry  therefore,  in  order  to  test  tho 
effect  of  a  meal,  to  analyse  the  secretion,  as  it  were,  by  exam- 
ining it  at  hourly  intervals.    It  happens  occasionally,  however 
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that  tJic  urine  of  an  ordinary  micturition  lb  the  isolated  [jro- 
duct  of  the  alkaline  tide.  I  have  known  even  a  calculous 
patient,  whose  urine  hai)itually  depOBited  larj^e  quantities  of 
uric  acid,  U>  void  an  alkaline  urine  in  the  Ibreuoon  from  the 
effect  of  brcakta8t. 

Dr.  B.  Jones  oonsidered  the  depression  of  the  acidity  of  the 
urine  hftCT  a  meal,  to  depend  on  the  withdrawal  of  acid  ft'om 
the  blood  into  the  stonjach  for  tlie  purposes  of  di^^stion  ; 
whereby  the  blood  became  for  the  time  less  capable  of  yielding 
acid  to  the  kidneys.  On  the  completion  of  digestion  the  gastric 
juice  wii8  re-absorbed  with  the  cliyle  and  presently  communi- 
cated its  acid  to  the  urine.  An  untugunism  was  thu;^  bUpposed 
to  exifit  between  the  Btoniacli  and  kidneys  :  when  the  stomach 
was  empty  its  mucous  membrane  was  neutral,  while  the  urine 
on  the  contrary  was  highly  acid ;  but  when  the  stomach  was 
full,  acid  gastric  juice  was  abundantly  poured  out  on  its 
mucous  surface  for  the  purj>ose5  of  digestion,  and  at  the 
same  time  the  urine  teuded  towards  neutrality  or  alkales- 
cence. 

TfTliile  admitting  tlie  probability  of  some  such  coirespon- 
deuce,  I  am  disjKtsed  to  attribute  the  occurrence  of  the  alkaline 
tide  atler  meals  to  a  totally  dijferent  cause — namely,  to  the 
entrance  of  the  newly  digested  food  into  the  blood.  If,  as  is 
believed,  the  normal  alkalescence  of  the  blood  is  due  to  tlic 
preiKinderance  of  alkaline  bases  in  all  our  ordinary  articles  of 
food,  a  meal  is  pro  tanto  a  dose  of  alkali,  and  must  necessarily, 
for  a  time,  add  to  the  alkalescence  of  the  blood  ;  and  as  the 
kidneys  have  delegated  t^  thera  the  function  of  regulating  the 
reaction  of  the  blood,  the  ui'ine  immediately  reflects  any  miduu 
addition  to,  or  subtraction  froru,  the  blood's  proper  alkah-scence. 
This  hgr|N>thcsis  is  mainly  supjtortc^  by  the  coincidence  of  time 
which  exists  between  the  pa.«8agc  of  the  digested  food  into  the 
blood  and  the  occurrence  of  ihe  alkaline  tide.  Tiie  gastric 
jaioe  is  |X}ured  into  the  stomach  hninediately  aflcr  a  meal,  but 
Uio  acidity  of  the  urine  does  not  snifcr  depression  for  an  hour 
or  two  afl^.Twai'ds — not  in  fact  until  the  meal  Imai  been  in  gi'eat 
part  absurbcd- 

Afler  the  primary  effect  of  a  meal  has  passed  off,  the  acidity 
of  the  urine  slowly  increases  uutil  food  is  takcu  agaiu«    The 
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highest  acidity  ib,  therefore,  always  found  after  the  loii<;;eBt 
fastinjr,  or  just  before  meals.  In  tlie  early  moraiug  before 
breakfiist,  the  nrino  was  always  found  excessively  acid,  and 
dopoRitod  abundance  of  urates  on  cooliup.  There  seems,  how- 
ever, a  limit  to  the  increase  of  the  acidity  after  prolonrfed 
fusting :  Dr,  Bcnce  Jones  found  that  continuing  to  fast  for 
twelve  hoiu^  beyond  the  usual  time  of  taking  food  did  not 
intensify  the  acidity  of  the  urine. 

2.  EfffH-h  of  Jff'dicinfis,  Both  mineral  and  vegetable  (uids 
when  administered  in  large  quantities  tend  to  raise  the  acidity 
of  the  uriuo  ;  but  their  effect  is  inconsiderable.  Urine  that  ia 
habitnally  alkaline  can  certainly  Dot  be  rendered  atiid  by  the 
internal  administration  of  acids  even  in  very  large  quantities,* 
The  most  powerful  neidifiers  of  the  urine  are  pmbably  finee 
carbonic  acid  (Heller)  and  benzoic  acid;  the  latter  appears 
in  the  urine  as  hippuric  acid. 

Alkaline  stthsfafices  have  a  much  more  powerfiil  influence; 
and  it  is  an  easy  matter  to  dt'|irive  the  urine  of  its  acid  re- 
action and  to  render  it  strongly  alkaline  at  pleasure.  This 
effect  may  be  attaincfl  by  the  caustic  and  carbonated  alkalies, 
or  by  the  alkaline  salts  of  a  certain  group  of  vegetuble  uoids — 
acetic,  tartaric,  citric,  malic,  and  lactic  acids.  The  most  con- 
venient for  the  pnri»ose,  as  well  as  the  least  disturlting  to  tlie 
digestive  organs,  arc  the  bicarbonates  of  jwtash  and  soda,  and 
ttie  acetatoB  and  citrates  of  the  same  bases.  By  the  adminib- 
tration  of  these  salts  the  urine  may  be  kept  persistently  alka- 
line for  weeks  and  months  without  detriment  to  the  general 
health.  It  requires  from  300  to  400  grains  of  the  bicarbonate 
of  potash,  and  alwut  as  much  of  the  acetate  and  citrate,  given 
in  divided  d<ises  during  the  twenty-four  hours,  to  keep  the  urine 
steadily  alkaline  in  the  adult.  From  nuinci'ous  obsertatious 
on  different  individuals,  I  found,  that,  given  in  tlicsc  large 
doses,  about  two-thirds  of  the  alkali  ap]ieared  in  the  urine  as 
free  cnrhnnate;  while  the  remaining  third  was  expended  in 
nentralising  the  acidity  of  the  urine  and  otherwise  disj^osed  of. 
The  conversion  of  the  acetates,  citrntcc,  etc.,  into  earbonat-es, 
which  was  shown  long  since  to  occur  by  Wuhler,  takes  plac«, 

*  For  ftinhor  infMnnatinn  on  the  notion  of  NciJt  on  the  urioe,  lee  rarkoa, 
"  Od  Uh  CompoutioD  of  Uie  Urino,"  p.  1-15  tt  m^. 
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according  to  Bnchhetm  and  Magawley,  on  the  intestinal  canal, 
and  the  salts  in  qnestion  are  therefore  absorbed  into  the  blood 
as  carbonates.  The  bi-carbonates,  acetates,  and  citrates,  if 
moderately  dilnted,  were  not  found  to  have  any  tendency  to 
canse  diarrhoea  :  the  tartrates,  on  the  other  hand,  were  always 
found  to  occasion  more  or  less  purging. 

The  basic  phosphate  of  soda,  the  common  phosphate  of  soda, 
and  borax,  likewise  possess  the  power  of  alkalising  the  urine  ; 
but  their  effect  is  Teiy  feeble  compared  with  that  of  the  salts 
before-mentioned.  The  common  phosphate  of  soda,  in  tho 
qnontity  of  640  grains,  in  the  twenty-four  hours,  in  divided 
doses,  produced  a  total  alkalescence  of  the  urine,  only  equal  to 
22  grains  of  carbonate  of  soda :  whereas  half  the  quantity 
of  the  acetate  of  potash  produced  an  alkalescence  equal  to  120 
grains  of  carbonate  of  soda :  ^40  gi-ains  of  the  basic  phosphate 
of  soda  produced  an  alkalescence  equal  to  37  grains  of  car- 
bonate of  soda  :  320  grains  of.  borax  gave  an  alkalescence  of 
9  grains  of  carbonate  of  soda  ;  this  last  salt  proved  difl&cult  of 
toleration  by  the  stomach. 

The  power  of  alkalising  the  urine  is  especially  valuable  in 
the  treatment  of  urinary  gravel  and  calculi ;  and  to  the  chapter 
on  the  solvent  treatment  of  urinary  concretioiis  I  must  refer 
the  reader  for  further  details  on  the  subject. 

3.  The  Cold  Bath.  Duriau*  found  that  the  nrine  became  in- 
Tariably  alkaline  after  prolonged  immersion  of  the  body  in  a 
bath  at  a  colder  temperature  than  that  of  the  body.  Even 
the  addition  of  nitric  acid  to  the  bath  did  not  in  the  least  alter 
the  result ;  nor  did  the  addition  of  carbonate  of  potash  cause 
an  increased  alkalescence. 

4.  General  Diseme.  Frequent  or  persistent  alkalescence  of 
the  nrine,  from  fixed  alkali,  is  an  uncommon  condition  in  any 
class  of  complaints :  but  a  series  of  such  cases  have  been  re- 
corded by  Dr.  Bence  Jones,f  and  I  have  observed  a  considerable 
number  myself.  In  persons  of  debilitated  constitutions,  in  the 
anjemic  state  which  sometimes  follows  subacute  rheumatism 
and  gout,  in  chlorosis,  atonic  dyspepsia,  chronic  vomiting,  and 
even  in  chronic  phthisis,  I  have  seen  the  urine  present  this 

•  Archives  G^nfirales.     IS.ie.     T.  UT. 
t  Med.  Chir.  Trans.     Vol.  xxxv. 
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diaractor.  Generally,  the  &Ikalc8cence  came  and  went  capri- 
cioosly ;  ooutinuiag  for  two  or  three  days,  and  then  disappear- 
ing; but  presently  returning  again.  Sometimes,  however,  the 
urine  remained  steadily  alkaline  for  many  weeks  without  in- 
termission. In  one  caee  of  this  kind — a  phthisical  i^atient — 
the  urine  became  acid  on  the  occurrence  of  an  attack  of  erysi- 
pelas of  the  hejid  and  face  :  it  remained  acid  during  the  attack, 
and  afti;!'  its  subsidence  became  again  alkaline. 

The  clinical  significimce  uf  alkaline  urine  from  fixed  alkali  is 
byno  means  serioUH ;  it  is  not  associated  with  any  special  morbid 
state,  but  is  an  occasional  accompaniment  of  debility  uud  span- 
sumia,  fn>m  whatever  cause  arising.  It  is  to  be  remembered,, 
however,  that  tliere  ia  a  rare  variety  of  urinary  calculus  com- 
posed of  phosphate  of  lime,  which  must  be  caused  by  some  such 
condition  of  urine  as  this.  Individuals  passing  an  alkaline 
urine  are  generally  suitable  subjects  for  a  tonic  and  stimu- 
lating  treatment :  and,  if  oLlwrwise  permissible,  exercise  iu 
the  open  air. 

5.  Aiumoniaeal  Urmt.  Decomposition  of  Urea.  The  impor- 
tance of  distinguishing  between  urine  which  is  alkaline 
from  fixed  alkali,  and  that  wliieh  is  alkaline  from  ammonia, 
bos  already  been  insisted  on.  The  two  conditions  are  con- 
trusted,  not  only  chemically,  but  equally  ao  pathologically 
and  clinically. 

Urine  which  is  alkaline  from  fixed  alkali  is  always  secreted 
alkaline  by  tiie  kidneys;  it  de]Josit^  if  at  all,  simple  luuor- 
phous  phosphate  of  bme,  of  which  the  particles  liave  no 
teudon(;y  to  accrete  into  gravel  or  calculi ;  it  lias  a  sweet 
aromatic  odour;  it  ia  j>crfccLly  bland  and  innocuous  to  the 
mucous  membranes,  uud  is  not  associated  with  intlammatiou  of 
tlie  urinary  passagea. 

Ammvm'amJ  urine,  on  the  other  hand,  is  only  in  the  rarest 
instances  and  in  the  gravest  circumstances,  secreted  ammonituud 
by  the  kidneys,  hut  usually  iKromes  so  b^'  an  alter  change  ia 
the  lower  urinary  passages ;  it  deposits  a  mixture  of  the  amor- 
phous phosphate  of  lime  and  crystals  of  the  ummoniaco- 
magticsian  phos]thate  :  this  dcjHjsit  has  a  stmng  tendency  to 
aggregulc  into  masses  or  concretions;  the  urine  has  an  am- 
moniacol  and  otlcn  on  offensive  putrescent  odour  ;  it  is  highly 
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irritant  to  the  mncons  membr&nps,  ond  excites  inflanimation  of 
them  if  the  contact  be  long  fontinm:(i. 

A  nrine  alkaline  from  fixed  nlkali  reflects  a  state  of  the 
blood  ;  an  ammoniacal  urine  points  to  a  local  affection  of  some 
psrt  of  the  lower  urinary  paasageB.  This  latter  statement  is, 
however,  not  abflolutely  without  excc]>tion.  In  two  inRtancea 
(both  cases  of  advanced  Bnght*8  dJHcasc)  I  have  observed  the 
urine  to  be  ammoniacal  as  it  flowed  from  the  bladder  without 
any  clinical  or  poaHn&rtem  sign  of  inflammation  of  any  part  of 
the  urinary  passages,  or  nny  evidence  of  such  delay  in  the 
evacuation  of  the  urine  as  might  determine  decomposition  of 
it  in  the  bladder.  One  of  these  cases  is  referred  to  hereafter 
(see  Brioht's  Disease).  Dr.  Graves  (Clin:  Lects.  1,  p.  272) 
gives  also  two  cases,  one  of  continued  fever,  and  the  otiier  of 
anasarca  and  ascites,  in  which  the  fresh  urine  contained  large 
quantities  of  carbonate  of  ammonia  without  tlie  least  evidence 
of  decomposition  after  secretion. 

Tlie  mode  in  which  the  nrine  becomes  ammoniacal  from 
decomposition  is  easily  explained.  One  atom  of  urea  with 
two  atoms  of  water,  by  a  simple  rc-arrangement  of  their 
particles,  become  converted  into  two  atoms  of  carbonate  of 
ammonia:  1  at.  urea  C5U4N^,03  +  2  IIO  =  2  (NFT.COj).  This 
chanfre  is  so  easily  broujjht  about  that  mere  boiling  of  a 
solution  of  nrea  in  distilled  water  is  sufHcient  to  effect  it. 
Urea  in  urine  is  decomposed  at  the  ordiuar^'temporatnre  of  the 
air  by  the  action  of  any  putrescent  pnbstance,  and  by  none 
more  qnickly  than  decomposing  urine.  I  have  already  re- 
marked on  the  facility  with  which  urine  may  become  am- 
moniacal after  emission  when  it  contains  nny  organic  matter 
— pus,'  blood,  epithelium,  albumen,  etc, :  also  when  it  is  very 
dilote  and  feebly  acid  or  alkaline. 

If  the  urine  be  ammoniacal  j^-y/wi  t'oidedf  this  is  nearly  always 
associated  with  inflammation  of  some  part  of  the  urinary 
inacoQs  membrane — generally  that  of  the  bladder.  Any  con- 
dition which  interferes  with  the  complete  emptying  of  Ihe 
bladder  in  micturition  favours  the  production  of  ammoniacal 
tirine.  Consequently,  injuries  to  the  spine  determining  para- 
plegia witJi  paralysis  of  the  bladder,  obstinate  urethral  stricture, 
enlarged  prostate,  calculous  concretions,  morbid  growths  or 


M 


PHYSICAL  pnOPKRTIES. 


foreign  bodies  in  the  bbuldcr,  are  sooner  or  lat^r  complicated 
with  ammoniacal  urine.  A  very  distressing  and  intiactable 
Btate  of  things  is  thos  brought  about.  Tlie  ammoniacul  state 
of  tlie  urine  irritat<.'S  the  mucous  membrane  and  indnceB 
cystitis :  and  tlie  purulent  secretion  thus  engendered  reacts 
on  the  nrine  and  favours  its  decomposition.  The  two  oon- 
ditions  mutually  ag^^vate  each  other  and  ))erpctuate  each 
other's  existence  after  the  original  cause  has  passed  away. 
Cystitis  may,  in  this  way,  persist  for  years  after  the  removal 
of  a  stone,  or  the  cnre  of  a  stricture,  which  was  its  ori^'inal 
cause. 

Dr.  Owen  Itees  believes  that  the  urine  is  sometimes  alkiUine 
from  the  secretion  of  an  alkaline  mucus  by  the  mucous  mem- 
brane of  tlie  blatldcr.  When  the  membrane  is  irritnted  or 
inBamed,  as  in  paraplegia  from  spinal  injuries,  extroversion  of 
the  bladder,  etc.,  the  irritated  membrane  pours  out,  as  he  be- 
lieves, so  much  alkaline  mucus  that  the  reaction  of  the  urine 
is  changed  thereby.  Dr.  Rees  fortifies  this  hjrpothesis  by  an 
obeervation  which  he  made  on  a  case  of  extroverted  bladder. 
lie  says :  "  As  is  usually  the  case  in  such  persons  the  anterior 
jwrtion  of  the  bladder  was  wanting  ;  so  tliat  the  fimdus  of  that 
viBcns  covered  by  uincous  meiubmne  was  projected  forward 
where  the  abdominal  walls  were  deficient.  The  op>cniug8  of  the 
ureters  wore  tlius  prc«ented  to  view.  The  mucous membi-ane  was 
red  nnd  inliumed  tVom  exi>osure,  and  an  alkaline  fluid  wiis  con- 
stantly disehai'ging  from  its  sudacc.  To  what  this  alkaline 
flux  amounted  during  the  day  it  was  of  course  impossible  to 
ascertain  ;  but  it  was  more  than  suilicientto  destroy  the  acidity 
of  the  urine,  Avhich  was  (piite  ulkaline  after  flowing  ovor  the 
mcmbi'one.  Thus  a  piece  of  blue  litmus  was  apj)lied  to  the 
openings  of  the  ureters,  so  as  to  test  the  urine  immediately  it 
flowed  from  them  :  the  pa]»er  was  reddened,  indicating  that 
the  urine  was  secreted  of  its  natural  character,  and  with  its 
ftill  amount  of  jK^idity,  When,  however,  the  litmus  paper  was 
applied  about  a  quarter  of  an  inch  below  tbe  opening,  so  as  to 
t(%t  Die  nrine  after  it  had  passed  over  that  short  disttiucc  uf 
mucous  Hurface>  its  chunictcr  was  quite  ehangod  ;  it  no  longer 
retldencd  tliobluu  litinuR  pa|)er,  but  on  the  contrary  was  suf- 
ficiuutly  ulkaline  to  restore  the  blue  colour  to  those  parts  of 


I 


MM 


mm 


REACTION.  31 

the  paper  which  had  been  previously  reddened  by  exposure  to 
the  urine  as  it  escapf^  fresh  from  the  ureters."* 

An  opportunity  occurred  to  me  of  repeating  this  observation 
on  a  patient  with  extroversion  of  the  bladder ;  but  I  was  not 
able  to  satisfy  myself  that  the  alkalinity  of  the  exjx)sed  mucous 
membrane  was  not  owing  to  blood-serum  or  lymph  which 
oozed  from  the  raw  excoriated  surface,  rather  than  to  any  mu- 
cous secretion  such  as  might  be  yielded  by  a  merely  inflamed 
mucous  membrane. 

The  therapeutical  indications  in  cases  of  ammoniacal  urine 
from  decomposition  within  the  bladder,  are  clear  enough. '  The 
first  object  is  to  remove,  if  possible,  the  impediment  to  the 
complete  emptying  of  the  viscus.  In  the  case  of  a  stone  or 
foreign  body  in  the  bladder,  and  in  stricture,  this  is  within 
reach  of  surgical  operation.  If  the  cause  be  irremovable,  or  if 
the  ammoniacal  urine  and  cystitis  persist  after  the  removal  of 
the  original  cause,  all  our  eflTorts  must  be  directed  to  prevent 
the  sojourn  in  the  bladder  of  the  stale  remnants  of  urine  after 
micturition ;  and  this  can  only  be  thoroughly  effected  by  wash- 
ing out  the  bladder,  by  means  of  a  double  catheter,  with  a  pint 
or  two  of  warm  water  once  or  twice  a-day.  There  is  however 
another  mode  of  washing  out  the  bladder  which  I  have  several 
times  resorted  to  with  advantage  in  a  certain  class  of  coses, 
more  particularly  in  those  in  which  chronic  cystitis  is  kept  up 
by  the  ammoniacal  state  of  the  urine,  after  the  original  cause 
has  been  removed.  In  these  cases  tlie  patients  are  made  to 
drink  large  quantities  of  diluents  at  regulated  intervals.  An 
abundant  flow  of  veiy  dilute  urine  is  thereby  kept  up  which 
effectually  washes  out  the  bladder  and  gradually  restores  the 
urine  to  ks  natural  state. 

*  Lettsomian  Lectures,  tfed.  Times  and  Qoz.  1851. 


CHAPTER   III. 

CHRMTCAL  CONSTITUENTS  OF  THE  URINE  AND 
TUEIR  VARIATIONS— INORGANIC  DEPOSITS. 


I.— PHELIMINART  RKMARKS  ON"  TRtNARY  DEPOSITS  AND 
THEIK  CLASSIFICATIOK. 

A  VRUY  scanty,  lights  clondy  deposit  is  natural  even  to  the 
healthy  nrine  after  standing  some  hours.  This  nsnally  sinks 
to  the  bottom ;  bat  occasionally  it  floats  like  a  clond  about  the 
middle  or  near  the  snrface.  It  is  composed  of  epithelial  scalee 
(or  roranHnts  of  them)  from  the  mncons  surfaces  of  the  bladder 
and  urethra,  mingled  with  pigmentary  particles  of  uncertain 
fiourco  (sec  chap,  ir.).  Of  mncns,  havinj^  the  usual  glairy  cha- 
racter, there  is  no  visible  trace  in  perfectly  healthy  urine. 

Under  a  vftriGty  of  unnatural  circumstances  more  abundant 
deposits  or  sedimente  occur  in  urine  ;  and  a  knovrled*?e  of  their 
nature  sometimes  yields  most  important  practical  information. 

Urinary  deposits  are  arranged  in  two  divisions — Inorganic 
and  Organic, 

Inorganic  deposits  include  substances  which,  for  the  most 
port,  exist  naturally  in  the  urine  in  the  aolable  state;  but 
which,  owinfr  to  their  excessive  quantity,  or  a  chanjre  of  reac- 
tion in  the  urine,  or  some  other  cii-cuinstance,  are  rendered 
insoluble,  and  thereby  precipitated  in  a  crystalline  or  amor- 
phous condition.  This  division  contains  : — Uric  acid,  the 
amorphous  urates,  urates  of  ammonia  and  soda,  oxalate  of  time, 
ammoniacal  and  earthy  phoKplmtex,  carbonate  of  lime,  cyslino, 
leucine,  and  tyrosine.  All  thene  are  sohihk  in  mineral  acids  or 
in  alkalies;  and  one  of  them  (the  amorphous  urate)  by  simply 
wanning  the  urine. 

Organic  deposits  embrace  all  those  orpanic  forms,  of  which 
tho  presence  alono  in  urine  is  sufficient,  from  their  insolubility, 
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to  determine  their  subsulence,  Tfaey  do  not  belong  in  anv  propor- 
tion to  tiie  healthy  secretion ;  and  wljenevcr  inti-oduced,  they  are 
merely  suspended  in  it ;  so  timt  when  the  nrine  is  left  at  re&t,  they 
gTSTttate  to  the  l>ottotn  and  form  a  sediment.  This  group  in- 
cludoA  in  addition  to  tho  pigmentary  particles  already  alhided  to, 
epithelial  cells  from  the  nriniferous  tubes  or  from  any  part  of 
the  gcnito-arinaiy  passages,  casts  or  moulds  (comj>o8ed  of  a 
fibrinous  matter)  of  the  uriniforous  tubes,  oily  partirles,  pus, 
blood,  cancerous  and  tuberculuus  iiebrh,  Bpemiatozoa,  and  eon- 
fervoid  growths.  All  tliese  are  insoluble  in  acids  and  alkalies 
as  applied  in  the  ordinary  examination  of  the  urine. 


II.— UKIC  ACID.     C,(^,N.O.  +  *Aq. 
(iSgrnDAym — Liikie  Mtd.) 


Uric  acid  exists  in  normal  urine  in  combination  with  alka- 
line bases  ;  bnt  under  certain  conditions  it  is  precipitated  in 
the  free  state,  and  fonns  a  deposit  of  orange-red  cr^'stals. 

Nakfd-eye  charactftH. — The  cryetalline  nature  of  the  deposit 
can  nearly  always  be  recognised  by  the  naked  eye  ;  but  in  rare 
instances  the  crystals  are  so  small  that  they  aHjuire  the  mitro- 
Bcopc  for  their  detection.  Uric  acid  cryHtnk  may  form  a  film 
on  the  top,  or  lie  scattered  as  brilliant  brown  specks  on  the 
sides  of  the  glass,  or  subside  into  a  dense  red  deposit  like 
cayenne  jxspper.  The  naked  eye  is  nearly  always  sufficient  lo 
identify  uric  acid  with  certainty,  because  no  other  broicn  cnjs- 
iah  occur  in  urine  as  a  spontaneous  deposit,  When  tlio 
crystals  are  very  minute,  the  deposit  resembles  the  amorjihons 
nnite,  but  is  denser,  and  sinks  more  rapidly.  Urine  depositing 
uric  acid  has  commonly  a  rich  yellow  or  orange  colour,  and  is 
invariably  acid. 

Mtcro^hemUnl  rharn^fers. — The  primary  form  of  uric  acid  is 
a  rhombic  prism  or  lozenge,  and  to  some  modiiication  of  this 
figure  the  protean  diversities  of  uric  acid  crystals  may  oil  be 
referred.  The  angles  of  tlie  crystals  are  Bometimcs  almost 
€<|naU  and  then  quadrangular  tables  or  almost  perfect  cubes 
are  obtained  (Fig.  3,  a  b). 

More  frequently  the  nn^lcs  arc  rounded  off  (r  d)  so  hr  \o 
produce  ovoids  and  barrel  shapes.    A  still  gi'cater  elongation 
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prodncca  a  rod,  and  when  a  numlxir  of  these  are  joined  together 
in  a  common  centre,  stars  are  produced.     The  beauty  and  end- 


Pro.  8.   TIm  cfmplcr  r«rm«  of  tirio  odd  ciTitaUi  —  quadranffultf  and  ortl  tebtcts, 
cube*,  «lx  Bidwl  ublfM,  tuio&g*  and  borrel-abkped  flguTM. 

less  Taricty  of  these  stars  are  man'elloue,  and  render  them 
seductive  niiuroscopic  objects  (Figs.  4  and  5). 


Fw.  t.  SUra  of  uric 


riiir  A'li). 


Simietimes  iliu  ruys  ex('-ii'l  niily  in  nif  dirrctinii  aii'l  a  r;iii- 
.sliapt'i]  fiuuiv  is  itro<lacctl,  nr  two  lUiis  aix-  juiuud  in  a  uoiauiuu 
centre  (Fig.  b). 


Fio.  S.  Btan  aad  spikoa  of  urio  ftdd. 


Among  the  less  common  varieties  may  be  mentioned  pointed, 
solid-looking  ciystals  with  a  dark  shading  at  either  end  (Fig.  6,  a). 


Vio.  (L  Ranr  forms  of  urie  Mid  oryBtals. 


D  2 


W  INOROAKIC  DEPOSITS. 

When  these  lie  flat  they  have  a  totally  different  appearance, 
and  referable  prismg  of  tlie  triple  phofipliate  (6  6).  Other 
forms  are  luilbcrt-shaped  (/•),  RJx-sided  tablets  (Fi^.  3,  c),  &c. 
The  most  cnrioiiR  and  varied  forms  of  uric  acid  are  generally 
found  in  allniminous  urines. 

Uric  acid  is  cAcessivoly  insoluble.  It  requires  1800  parts  nf 
boiling  water  and  1. '5,000  parts  of  cold  water  for  solution.  It 
is  insoluble  in  all  dilute  acids,  but  is  decomposed  with  effer- 
reacence  by  strong  nitric  acid.  Caustic  alkalies  dissolve  it 
readily,  especially  with  the  aid  of  heat.  It  dissolves  also  freely 
in  weak  sobitions  of  the  c8rlK)nate8  of  potash  and  soda,  and  in 
Bohitions  of  borax  and  common  phofi[)hatc  of  soda.  It  is  in- 
soluble in  alcohol  and  ether.  It  is  entirely  dissipated  by  a  red 
heat.  The  most  delicate  mode  of  reco^ising  uric  acid  is  by 
the  mnrexid  test.  This  is  performed  by  takinn^  a  small  quan- 
tity of  the  suspected  substance  and  placing?  it  on  a  porcelain 
dish  or  a  slip  of  glavss  :  a  couple  of  drops  of  strouj?  nitric  acid 
are  then  added  and  the  heat  of  the  sjiirit-lamp  applied;  the 
uric  acid  dissolves  with  elferveacencc ;  the  heat  is  continued 
until  the  liqnid  dries  into  a  yellowish-red  residue.  If  the 
residue  when  cool  is  touched  with  a  rod  dipjied  in  caustic 
ammonia,  a  bright  violet  hne  (rauresid)  is  instantly  deveki[>ed, 
which  is  perfectly  characteristic. 

Griffin  find  occurrmce. — The  quantity  of  nric  acid  in  the 
nrine  is  very  minute ;  and  were  it  not  for  its  sparine;  solubility 
and  liability  to  be  precipitated  both  before  and  after  emission, 
its  clinical  significance  would  be  very  small.  The  daily  excre- 
tion of  nnc  acid  amounts  to  no  more  than  8  or  10  grains. 
Individuals  varj-  a  good  deal  in  the  amounts  which  they  habi- 
tually separate.  In  three  healthy  youug  students  living  on  a 
similar  diet  and  under  similar  circomstanLX's,  I  found  the  foU 
lowing  numbers  : — 


Ko.  I  (rnran  of  47  dn)*!i) 
,,  2  <mottn  of  b  liays) 
,,     S  (moan  of    3  (Inys) 


8*061  gmins. 
S-4fi2       „ 
e-171       ,. 


Dr.  niiramond  found  in  liis  own  case  the  daily  average  as 
high  as  14*14  grains. 

The  excretion  of  uric  acid  also  presents  considerable  varla- 
tiona  in  Uie  same  individual  from  day  to  day.    The  great 
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osciUfttion  of  this  sort  obsenred  by  myself,  amounted  to  a 
differcuix*  of  more  than  oue-half  on  two  successive  days:  on 
tbe  tirst  day  5*45  graUis  were  separat^^d,  and  uu  the  following 
duy  11*7  gniins.  It  wus  found  that  when  the  mode  of  life  was 
tolerably  uniform,  the  amounts  separated  in  periwls  of  live 
consecutive  days  varied  only  slightly  from  each  other  in  the 
Bame  individual. 

The  occuiTence  of  a  sjioutaneons  deposit  of  uric  acid  is  by 
no  meanA  a  sure  indication  of  an  increased  excretion ;  and  I 
frequently  found  that  those  days  on  which  a  spontaneous 
deposit  (x.'eiirred,  showed  less  unc  acid  thim  those  days  on 
whicli  no  m'ic  acid  vma  HponUmeou»ly  deposited.  The  moan 
daily  quantity  of  uric  acid  sciMinited  in  twelve  days  on  which 
there  Mas  n  deposit,  was  7*7  grains ;  and  the  mean  of  twenty- 
five  other  days  on  which  no  m'ic  acid  was  spontaneously  depo- 
sited was  7'iJ  grains. 

The  digestion  of  food  has  a  marked  effect  on  the  excretion 
of  uric  acid.  I  found  it  increased  alter  eating,  not  only  abso- 
lutely, bnt  also  relatively  to  the  otiier  solid  umtters  of  the 
urino.  In  tlie  following  table  the  results  of  seven  days*  obser- 
Tations  on  the  effect  of  dinner  are  exhibited.  Three  periods 
01*0  chosen  for  comparison,  namely: — 1,  during  the  prevalence 
of  the  alkaline  tide  which  corros]K>nds  with  the  entrance  of  the 
digested  fuod  into  the  blood;  2,  during  the  BLibse4juont  jjerioil 
in  which  the  acidity  of  the  urine  is  restored,  but  the  effect  of 
the  meal  still  continues  to  be  perceptible  in  the  comsiderable 
quantity  of  solid  matters  separated  by  the  kidneys ;  *  and  3, 
daring  sleep,  which  is  also  a  time  of  fasting. 


Time  of  tky. 
(Dinner  ftt  2  p.m,) 


i-  7  r.M..  nlkflline  tide. 
d-11  „  aaiJity  re«tured. 
1-  7  A.M.,  Uiiuc  of  tik«p. 


IJric  «ci.l,   i..r   ^.    ^.^ 
Vm  gruni.  of  ^        i 

lii|unl  unup. 


0*40  groiiia. 
018       „ 
0'3W       .. 


013      .. 

O'ltl      „ 


Uric  acid  per 

100^1 

.lUia  of 

BuliU 

unim. 

0-83 

groina. 

0-34 

It 

u-tfi> 

1 

It  is  seen  tliat  the  absolute  quantity  hourly  secreted  is  three 
•  8co  Table,  p.  19, 
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tiroea  greater  durinfr  the  period  of  the  nllcaline  tide  than  during 
the  other  periods ;  ita  proportion  to  the  total  solids  is  also  very 
sensil)ly  greater.  Even  its  proportion  to  the  water  of  the  urine 
ia  gi-eater  than  at  any  other  period,  though  the  urine  of  sleep 
generally  (under  the  mode  of  life  then  folio-wed)  deposited 
amorphous  urates  very  copiously  after  standing  a  few  hours, 
whereas  tlie  urine  of  the  alkaline  tide  never  dejxisited  urates.* 
It  is  further  rcou  from  the  table  that  the  amount  of  uric  acid 
has  no  relation  to  the  degree  of  acidity  of  the  urine. 

Professor  Ranke  has  sho\vn  that  neither  sex  nor  age,  nor  the 
height  and  weight  of  the  body,  hnve  any  decided  relation  to  the 
daily  excretion  or  uric  acid.-f  The  season  of  the  year,  and  the 
animal  or  vegetable  nature  of  the  food,  have  little  influence, 
jirovidetl  the  articles  of  diet  are  equally  rich  in  nitrogen.  The 
effect  of  exercise  is  uncertain ;  sometimes  it  increases,  some- 
times it  diminishes  the  uric  acid.J 

PathologkMy,  it  is  found  that  the  daily  excretion  of  uric 
acid  is  markedly  increased  in  the  febrile  state,  in  certain 
diseases  of  the  liver,  and  after  an  attack  of  gout.  On  the 
other  hand,  it  diminishes  during  the  paroxysm  of  gout,  and 
according  to  Ranke.  after  large  dosea  of  quinine. 

Uric  acid  is  nearly  related,  both  cliemieally  and  jjhysiologi- 
cally,  to  urea.  Uric  acid  yields  urea  a.s  ouy  of  the  ])r(Hlucts  of 
its  decomposition,  both  by  artificial  moans  in  the  laboratory 
and  within  the  animal  body.  Nevcrt^heless,  the  most  exact 
observations  have  failed  to  show  that  there  is  any  inverse 
correspondence  between  the  excretion  of  tlio  two  substftucea ; 
usually  urea  and  uric  acid  increase  an<l  diminish  together. 

Clinmtl  tfyjnificanrtf  of  urit  acid. — From  what  has  been 
already  stated,  it  will  be  readily  conceived  that  the  clinical 
interest  of  uric  acid  has  not  so  much  to  do  witli  the  varia- 
tions of  itfl  quantity,  whetljcr  absolute  or  relative,  au  with 
its  precipitation  in  the  tree  stat*,  and  the  time  and  [dace  of 
that  precipitation.  The  circumstances  favonralile  to  tJie  pre- 
cipitation of  free  uric  acid  arc,  an  acid  reaction  of  the  urine. 


I 


*  The  Mven  dojv*  Gxperimenta  hero  ipoken  of  &re  tbe  nine  Kveo  dnyt 
which  an  tabnlat«d  at  p.  \^. 

t  lUnke— Aauoheidnng  tl.  HamsTinrc  bfini  Mcoschou,  Munich,  1328. 
X  S««  F&rku  On  the  CumitgaittuD  of  the  llriuo,  p.  88. 
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and  &l)ejance  of  the  conditions  which  determine  the  precipita- 
tion of  nric  acid  in  combination  (amoqtbous  urates) ;  these 
Utter  are  considcFcd  in  the  next  section. 

A  deposit  of  uric  acid  occurring  some  twelve  or  twenty 
hoan  ailer  eininsion  hii^  no  f)tttliulu^ical  nii^^nitication.  Healthy 
nrineB  UBually  de{io6it  nric  acid  or  a  normal  event  in  the  course 
of  the  acid  urinary  formentati<:to  (see  p.  9).  If  the  deposit 
takes  place  within  three  or  four  hours  after  emission,  the  cir- 
comatance  is  certainly  not  natund  ;  bat  it  is  not  one  requiring 
vpecial  therapeutical  attention :  it  is  fi'cqucntly  olffierved  in 
convalesoence  from  febrile  complainU,  es2>ecially  articular 
rheoxnatifim ;  also  in  tlic  middle  perioda  of  chronic  Dright'» 
di8ea«e,  iu  chorea,  and  in  cxTtaiu  tyix^  of  diabetes. 

But  if  uric  acid  be  precipitated  before  the  urine  coola,  or 
immediately  afler,  it  cannot  fail  to  awaken  a]}]jruh<!miions  that 
%  similar  event  may  take  place  within  some  |)art  of  the  urinary 
paasB^fes,  and  give  rise  to  the  formation  of  gravel  and  calculi, 
with  all  their  train  of  painful  and  dangerous  conKe<|ucnces.  A 
prophylactic  treatment  in  urgently  called  for  under  such  cir- 
cumstitucea,  by  which  this  djinger  may  be  wiirded  off,  Lut  it 
will  be  more  convenient  to  j»o:stpone  the  further  conaidei-ution 
of  this  important  bubject  to  the  scctiona  which  are  bpeciully 
dcrvotdd  to  the  pathology  and  treatment  of  calculous  disotxiers. 


in.— AMORPHOUS  URATKS. 

{Synoni/nu — amorphom  tUhaleM;    ttr€Ue  of  oaiifwmM  of  Prout  and  Bird; 
vratt  ofvoda  of  Heintz  and  Lckmann;  UUeriiwu*  depotit.) 

Nahtd-eye  characUrs. — The  "  amori>hou8  urate  *'  usually 
occnrs  as  a  loose,  reddtj^I^  pulverulent  de[x)6it  wholly  devoid 
of  any  approach  to  ciystallization.  Its  colour  is  always  dee[>er 
than  the  urine  from  which  it  falls ;  but  the  colour  varies 
extremely  both  in  intensity  and  tint.  It  may  be  fawn,  onuige, 
brick-i-ed,  pink,  or  purplish.  It  commonly  sinks  soon  and 
completely;  more  rarely,  especially  in  albuminous  urines,  the 
precipitate  continues  a  long  while  diflnsed  in  the  urine,  giving 
it  a  milicy  appearance.  If  the  precipitation  takes  place  after 
the  urine  has  been  at  rest  iu  the  urine-gliLss,  a  tilm  or  bloom 
ijna&  on  tJie  tuirface  and  sides,  which  is  readily  seen  by  iu- 
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dining  Uic  glass  to  one  side.  By  tliis  peculiarity  the  amor 
phoas  urates  may  be  distiTigiiiahed  from  all  other  urinary 
depofiil8  by  the  imnided  BenBes. 

M icro-chcmiiHtl  dunaders. — Under  the  microscope  the  deposit 
is  found  to  be  couiiK»scd  of  minute  particles  or  gi-auules, 
coarser  or  finer,  and  more  or  less  opaque,  according  to  the 
closeneas  of  ittj  aggregation  (see  Fig,  7). 


1 


Fio.  7.  AmorpbouB  uruts  (Upo«iL 

By  warming  the  lu-ine,  the  amor{)houK  urate  diBEoIves;  tlie 
light-coloured  and  looser  de]H)sitR  disappear  with  a  slij^ht  heat, 
but  the  deeper  coloured  and  denser  ones  require  a  more  elevated 
tenij>cratnre.  As  no  other  nrinary  dej^sit  disappears  willi 
simple  heat,  this  oircnmslance  offers  an  easy  means  of  recogni- 
tion. The  amoq>hous  orate  answers  to  the  murexid  test  for 
uric  acid.  It  is  dec:oin[>osed  by  the  vegctnhle  and  minenxl 
acids  (tlK)ngh  only  slowly  in  the  cold  by  the  former),  and  urii- 
acid  crA'stals  arc  de|K)pited,  which  may  be  recognised  under  the 
microscope.  Tiie  urates  dissolve  in  the  caustic  alkahes,  and  in 
solutions  of  the  carbonatea  of  potash  and  soda.  They  possess 
an  intense  aflinity  for  the  brown  and  j)ink  pigments  of  the 
urine,  which  they  cany  down  wirb  Lhcm  when  precipitated; 
and  the  varied  tinto  which  thoy  present  as  dopoeits  depend  on 
tliis  circmustancc. 

Tlie  chemical  composition  of  this  deposit  has  been  a  subject 
of  much  dispute.    Front  and  Bird  believed  it  to  be  composed 
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of  aratc  of  aimuouia,  and  it  nsuully  passes  under  tliat  name  id 
tbie  countTj.  In  Germany  it  is  commonly  considered  to  be 
mainly  comixjeed  of  urate  of  soda.  More  recent  obKcrvations 
uidiciiic  that  iiLitlier  ul*  these  views  is  correct;  it  would  apiwar 
rather  that  the  amoiphons  urates  have  not  a  tixed  and  constant 
compositioD,  but  vari'  considerably  in  different  samples.  In 
all,  however,  nric  acid  is  combined  with  several  bases — potash, 
soda,  aimnonia,  and  lime;  an<l  this  is  the  siKicial  chemicul 
cbaracterifc.tic  of  tlie  de[»0fsit,  that  it  is  comi^scd  of  mUed 
urates*  Sometimes  one  base  and  sometimes  another  prepon- 
derates. The  pro[)ortion  of  uric  atrid  in  the  deiKisit  is  very 
lar^  bat  not  constant.  Scherer  found  a  little  over  80  per 
cent.;  Dr.  Bence  Jones  over  'JO  ])er  crent.  This  projiortion  is 
mbont  twice  aa  much  as  is  necessary  to  fonn  acid  urates 
(bi-arat«6)  with  the  bases  present;  so  that  about  one-lialf  the 
uric  acid  is  loosely  united  with  the  bi-nrates  to  form  the 
dei)Osit,  which  therefore  resembles  in  its  chemical  constitution 
the  qnadroxalate  of  potash.  The  loosely  combined  uric  acid 
eon  be  separated  from  the  associated  bi-urates  by  siiuply  treat- 
ing the  deposit  with  warm  water,  or  by  repeatedly  washing  it 
on  a  tiltcr  with  cold  water. 

Dr.  B.  Jones  found  potash  the  most  abundant  base,  next 
ammonia,  and  lajBt  soda,  as  the  following  table  of  hijs  analyses 
shows:* — 

Ist  Analysis.  2ud  Analysis. 

Uric  Acid  .  .     94'3a     .  .         .     91  06 

PoUiwium  ..316  .     .       378 

Axninouimu  .       1*30     ,  .         .       3'34 

Sodium  .     .       in  .     .       1-87 

Hassall  and  Scherer  always  fouud  lime  in  not  inconsiderable 
quantity.  Dr.  Beacc  Jones  succeeded  iu  producing  artificially 
exact  connterpai'ts  of  the  amorphous  urates  botli  with  potasli 
and  soda. 

Tbo  precipitation  of  the  amorphous  urates  depends  on  a 
conjunction  of  the  following  conditions  :  an  acid  reaction,  low 
temjHirature,  and  eoncentraliun  of  the  urine.  The  occuntmcc 
of  this  deposit  is  a  sure  si<;:u  of  an  auid  rea<.liou  ;  and  tlic  moi*e 
acid  the  urine,  the  more  liable  is  it  to  deposit  the  amorphous 

*  See  a  Paprr  lij  Dr.  Beneo  Jooes  in  the  Juornal  of  tbe  CliemicaJ  Sodetj, 
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urates.  A  di'op  of  acetic  or  nitric  acid  will  frecjncntly  deter 
mine  at  once  tlie  precipitation  of  the  amorphous  urates  in  a 
previously  clear  urine  ;  and  wlien  urine  becomes  sedimentary 
after  twelve  or  twenty-four  hours,  tliis  is  due  to  the  increased 
acidity  produced  by  the  acid  urinary  fermentation.  The  effect 
of  tcmi)oi*ntun!  h  very  marked  :  and  on  cold  winter  mornings 
the  urine  voide<I  on  getting  out  of  hed  genemlly  becomes 
turbid  from  precipitat4?d  urates  a  few  hours  after. 

The  amoq>hous  urate  deiM}sit  is  not  a  sign  of  excessive  se- 
cretion of  nric  acid  by  the  kidneys  ;  it  indicates  rather,  that 
its  pmi>ortion  to  the  water  of  the  urine  is  excessive.  Urines  of 
a  high  density,  provided  their  reaction  be  acid  and  the  tempe- 
rature low,  usually  deposit  nrates  in  healthy  persons.  There  is 
this  dilference  between  the  conditions  favourable  to  the  deposit 
of  free  uric  acid  and  of  tlie  amorphous  urates — that  a  high 
denbity  (or  concentration)  favours  the  latter,  and  a  low  deiiKity 
(or  dilution)  favours  the  former.  On  a  comparison  of  the  den- 
sities of  a  large  nnml>er  of  uriues,  dejKisiting  respectively  amor- 
plious  urates  and  free  uric  acid,  I  found  the  mean  sp.  gravity 
of  tlje  former  1027  aud  of  the  latter  1021.  It  is  familiarly 
observed  that  a  urine  which  throws  down  lithates,  will  begin 
to  deiMisit  free  uric  acid  a  few  hours  after,  when  it  has  become, 
qutxid  uric  lu'id,  less  concentmUMl. 

TJtfl  rUnuvl  significanre  of  a  urate  deix>sit  can  be  appreciated 
only  alter  due  cnnsiderati(jn  of  the  above  physical  and  chemical 
conditions  of  its  occurrence  in  the  physiological  state.  I  have 
already  stated  that  no  conclusion  as  to  excessive  elimination 
of  uric  acid  can  be  drawn  from  the  occurrence  of  the  urute 
deposit.  It  has  also  been  sho^vu  in  a  ])i'cvious  page,  that 
during  tlie  absoqHion  of  food,  and  the  ilow  of  the  alkaline 
tide,  the  excreLiou  of  urio  acid  is  at  its  maximum,  though  the 
urine  at  this  jwriod  very  rarely  deposits  urates,  owing  to  the 
depression  or  disappearance  of  its  acidity  ;  and  conversely,  that 
after  long  fasting  the  urine  ia  very  opt  to  deiwsit  urates,  l>ecau8e 
it  is  then  concentrated  aud  highly  acid,  though  the  hourly  rat« 
of  fcxcretion  of  uric  acid  is  then  at  its  lowest  ebb. 

A  deposit  of  amorphous  urates  may  1^  regarded  as  liaving 
citlier  a  physiological  or  a  pathological  signification.  JVit/nw- 
hifimUyy  a  urate  dejiOMt  may  be  expected  after  [irofuse  sweating, 
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riolcnt  exercise,  prolonged  abstinence  from  food  and  drink,  and 
in  cold  weather.  Under  these  circumstances  the  deposit  ifl 
oocasional,  and  ita  colour  ufiually  pale  fawn.  Patltolocfically,  the 
most  common  dt-tennining  cause  of  tlie  preciiatation  of  the 
ftznorphous  urates  \&  tliu  febrile  stute.  Even  a  slight  degree  of 
prrexia,  as  in  a  common  cold,  is  usually  accompanied  with  a 
orate  dejosit. 

The  frcfjucnt  or  constant  occurrence  of  a  litliatc  deposit 
withouti  or  with  only  a  feeble  degree  of  pyrexia,  is  a  circum- 
stance to  awaken  suspicions  of  some  serious  organic  disease ;  but 
the  indication  is  more  gem'nil  than  special.  Orf,^anic  disease  of 
the  lungs,  heart,  liver,  splecu,  or  auy  other  part,  uttcndwl  with 
emaciation  and  waste  of  the  tissues,  is  usoally  accompanied 
with  abundant  urate  deposit. 

Functional  derangements  of  the  digestive  organs  are  also 
generally  accompanied  by  pale  lithate  dejKwits  in  the  urine. 
Their  occurrence  depends,  in  many  cases  at  least,  as  Dr.  B. 
Jones  has  indicated,  on  a  connection  between  the  reaction  of 
the  mucona  membrane  of  the  stomach  and  that  of  the  urine 
(see  p.  25). 

Treatment — From  whathajs  been  stated  of  the  determining  con- 
ditions of  the  amorphous  m'ate  deposit,  it  is  evident  tiiatit  seldom 
requires  direct,  treatment.  Its  indications  are  of  more  service 
in  diagnosis  and  ]»rognosis  than  in  tlierapeutics.  Souictimes 
the  persistence  of  a  litliate  dejxjsit  occasions  such  alarm  to  the 
patient  that  it  may  serve  a  good  purf)ose  to  cause  it  to  disappear, 
though  no  really  curative  end  may  be  gained  thereby.*  This 
is  easily  and  harmlessly  eflec^t-ed  by  a  few  two-scrui>le  doses  of 
citTatti  of  potaiih.  When  this  direct  purpose  is  not  aimed  at» 
the  treatment  must  be  directed  to  the  removal  of  the  coudition 
causing  the  deposit. 


IV.— CRYSTALLIKE  URATES. 

Urate  of  soda  and  urate  of  ammonia  are  sometimes  deposited 
BCparately  in  urine,  in  the  ci78talline  form,  and  under  circum- 


*  I  ha*«  Lnown  s  pbysicun  Kummooed  from  Loa<1oa  to  MAnchestur,  at  a 
Im  of  130  gmneas,  uiupljr  on  Aon<>ui)t  i>r  the  alarm  of  a  ftfrerLJi  patient  ani 
kb  iHenda  eonceniiag  a  aiiupld  aiaurplious  arate  deporit 
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Stances  wholly  different  from  those  which  determine  the  preci- 
pitation of  the  amorphons  nrfttes. 

Urate  of  Soda^ — Urate  of  soda  ih  familiarly  known  a3  a  consti- 
tnent  of  gouty  concretions.  "When  the  i)oint  (»!"  a  hmcct  is  thrubt 
into  one  of  the  yellowish-whitu  nodules  so  coiiuuou  uu  tlie  cufk  of 
gouty  persoDB,  a  whitish  mortar-likii  matter  escapes,  which,  midcr 
the  microsco|)e,  is  resolved  into  m}Tiads  of  lonj?  delicate  needles, 
arranged  in  bundles  or  stars,  or  lyinp;  sc]>arat4;ly  {V\^.  8,  a  n). 

These  Hcicnlar  forms  are  never  dejwsited  sixintaneonsly  in 
the  urine :  hut  they  may  he  readily  produced  by  adding  a  little 
liquor  sodaj  to  the  common  amorphous  urate,  in  a  watch-glass, 
and  allowing  tiie  solution  so  formed  to  concenti-ute  by  ovuiiora- 
tion  in  the  air  (Fig.  8,  l  b). 

Urate  of  soda  is  a  comj*urativuly  rare  spontaneous  deposit  in 
urine.  It  otsours,  howevor,  ocuu- 
Bioually  in  gout,  and  in  the  febrile 
state,  esficcially  in  children.  It 
forms  a  whitish  or  yellow  sediment, 
which  sinks  rapidly  ;  it  is  asso- 
ciated with  an  acid  reaction  of  the 
urine,  and  is  frequently,  if  not 
geueiulJy,  dciK>sited  in  tlie  bladder 
before  the  emission  of  the  urine. 
In  tliis  rcBjjcct  it  diilers  from  the 
mnorphous  unite,  which  is  never 
do|X)sitcd  until  the  urine  has 
ULiH>f.iL  cooled. 

Under  the  microBCopo  it  exhibits  irregular,  opaque,  globular 
and  lumpy  massus,  from  which  project  spiny  crj'stals,  sometimes 
straight,  sometimes  \ariously  cun*ed  (see  Fig.  0). 

Tlie  occurrence  of  this  deposit  in  the  febrile  complaints  of 
infants  and  childa'U  ju'obubly  dei)ends  on  the  urine  being  ex- 
cessively scimty  and  concentrated  and  long  detained  in  the 
bladder.  Its  nppcarancc  in  sufh  eases  is  tc*mi>orary,  and  ceases 
on  the  re-cstablislnnont  of  tlie  flow  of  urine.  The  annexed 
drawing  (Fig.  1))  was  made  from  a  deposit  voided  by  a  little  child 
tif  three  years.  Tlie  child  wui*  suffering  from  severe  infantile 
remittent^  and  no  urine  hud  been  passed  for  two  days,  M'hile 
I  n-fis  examining  the  abdomen,  the  child  cried,  and  tlie  uriuc 


Fio.  8.  t'rote  of  veA%. 
a  0.  PT»im  It  trnily  oyiiftrlion ;  /■  fc, 
ArtiAtdiLlly  )iri.>t«rv<l  hy  Mcl'llni; 
l{r|  ikoliit  tM  tho  aiiKJT^tbuUM  urate 
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Fio.  P.  H«>l([cb(>g  <ttfU]»  nf 
urate  iif  *itln,  .^jMintJuicouiiIf 
doTxtAltod  froui  tb«  urLtio  uf  a 
cblld. 


began  to  flow.    The  first  portions  were  turbid  Dnd  of  a  gnin- 

boge   yellow    colour,   and  wnUined  the  spiny  maseea  here 

delineated  ;  aflcr  ftl>ont  an  ounce  of 

this  had  come  away,  several  ounces 

of   clear  high-coloured   acid   urine 

foUowed. 

Clinicalhj^  this  deposit  derives  its 
chief  importance  fn:im  the  circum- 
stance that  it  is  precipitated  within 
the  urinary  passages.  The  spiny 
crystals  irritate  the  mucous  mem- 
hraue  of  the  blailder  or  urethra  ;  nud 
the  latter  canal  may  even  be  blocked 
np  by  impaction  of  masses  of  the  de- 
posit.   It  may  also  form  a  nucleus 

ftronnd  which  calculous  matter  may  hereafter  agp^repate.  The 
great  comparative  froquency  of  vesical  calculi  in  children  is 
not  improbably  owing  to  the  occurrence  of  this  dejxjsit  in  the 
nnmerons  fngitive  febrile  attacks  to  which  children  arc  subject. 

Urate  of  ftmmonut. — When  urine  becomes  Btrontrly  ammo- 
niacal,  it  is  liable  to  precipitate  urate  of  ammonia,  in  addition 
to  the  mixed  phosphates  which  are  necessarily  dciw»sited  under 
those  circumstances.  The  urate  of  ammonia  has  usually  a  dense 
whit^  colour  ;  but  I  have  kno^vn  it  possess  a  beautiful  virOet  hue. 

Two  forms  are  seen  under  the  microscope.  The  most  com- 
mon arc  spheres  and  globniarmasses, 
which  ap()ear  almost  black  by  trans- 
mitted lipht.,  owing  to  their  opacity 
(see  Fig.  10,  a).  These  Hj)heres  are 
easily  obtained  by  leaving  a  urine 
containing  the  amorphous  urate  to 
Btand  in  the  air  until  it  becomes 
amraoniacal.  The  second  form  { b) 
occurs  as  verj'  minute  slender  diuiib- 
bells :  these  generally  lie  singly  \  or 
two  lie  athwart  each  otlier  so  us  to 
form  a  cross  ;  or  Uirce  are  united  so 
as  to  form  a  rosette.  They  be- 
come coarser  and  larger  with  age.    Tins  deposit  has  no  special 


Fm.  10.  t*rat«  nf  antraoalft  «pnn- 
tAneinirly  <its\toA\c<i.  a  Sphvrca 
KtiU  globtlUr  ituw<«(>a  ;  6.  l>umb- 
betli,  croAHM,  rowtteiL 
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clinical  signiflcimce ;  its  occnrrence  is  merely  an  incident  in 
ammoniiUMil  decomposition  of  the  mine.  It  is  a  freqnent  in^e- 
dicnt  of  tlie  secondary  phoHphatic  cv\ysi  wliich  invests  urinary 
calculi  in  the  later  periods  of  their  gi*owth  (see  UooUTHlAms). 


v.— OXALATE  OF  LIME. 
(Oxa/una  ;  oxalic  acid  diathegit.) 

Naked-eye  cfutracters, — A  deposit  of  oxalate  of  lime  is  usually 
rery  scanty,  and  looks  like  a  Blight  cloud  of  uiucub.  Owing  to 
this^  and  its  coionrlcssness,  it  seldom  attracts  the  attention  of 
a  piiticnt.  If,  however,  the  urine  be  tranHferred  into  a  urine- 
glass  immediately  after  emission,  as  is  usually  practised  in  hos- 
pital wards,  the  following  appearances  are  produced,  which  are 
sufficiently  characteristic  to  enable  the  observer  to  recognise 
the  deposit  with  certainty  by  the  unaided  eye.  The  sides  of 
the  glass  are  seen  to  be  traversed  by  uumerous  very  tine  Lines, 
running  in  bands,  transversely  or  obli<^uely,  giving  an  appear- 
ance as  if  the  glass  were  finely  si'mti'hed.  This  appearance  ia 
due  to  the  crystalH-sation  of  the  oxalate  on  the  fine  lines  or 
inequalities  left  after  cleaning  the  glass  by  t<.>welling.  The 
subsided  portion  is  equally  peculiar ;  it  consists  of  two  parts 
— a  soft  pale-grey  mucous-like  sediment  occupying  the  bottom 
of  Uie  vessel,  and  overlying  this  a  snow-white  denser  layer  with 
an  undulating  but  sharply  limited  siu*fa<.^e.  The  only  other 
substance  which  crystallises  in  lines  on  the  sides  of  the  glass  is 
uric  acid :  this  is  cosily  discriminated  by  the  greater  coarseness 
of  the  lines  and  their  more  or  less  brown  colour. 

Micro-ch^miml  iharactrm. — Oxalate  of  lime  occurs  in  rery 
minute  crystals,  the  largest  only  appearing  to  the  naked  eye  aa 
sparkling  points.  Two  forms  arc  met  with.  The  most  common 
arc  octahedni,  greatly  shortened,  or  flattened,  in  one  direction. 
The  crj'stalf*  present  dilfereut  apitearances  according  to  the  side 
on  which  they  lie.  Commonly  they  rest  on  their  short  axis, 
and  appear  as  fu^nares  crossed  diagonally  by  a  pair  of  linea 
(Fig.  11,  a).  As  they  roll  over  in  t\m  field  of  the  mieroscope, 
lliey  asj^ume  rarious  fonns — lengthenc<l,  pointed  octaliedra, 
crossed  parallelograms,  Ac,  (b  c),  8*)metimos  half-crystuls  are 
Boon — fuur-sidod  p^ntuuids  on  a  square  base  (e/);  and  some- 
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times  two  snch  pyramids,  instead  of  being  united  by  their  bufics 
to  form  the  ordinary  octahedron,  are  8eparatcd  by  a  sliort 
aqnarc  prism  (e).  The  second  form  of  oxalate  of  lime  is  tliat 
of  dumb-bellfi  and  minute  ovoids  and  circles  (/y).  The  diffe- 
rent appearances  are  produced  by  the  different  postures  assumed 
by  the  objects ;  and  as  they  roll  over  in  the  field  of  the  micro- 
scope the  dumb-l>ell  is  seen  to  change  to  on  in'oid  or  circle,  and 
vice  versd.  Their  real  shape  is  that  of  an  oval  or  circular 
disk,  with  rounded  margins,  and  a  depression  in  the  centre  on 
either  face. 


Fio.  11.  OxaI&Lo  of  limft-^octahedia  nnd  dumb-beUi.  of  niiotm  fomu,  and  in 


The  dnmh-bells  are  identical  in  composition  with  the  octa- 
hedra.  Dr.  Bird,  in  his  later  editions,  cxjircssed  a  doubt  on 
this  point,  on  the  ground  of  their  different  behaviour  with 
polarized  light.  Dr.  Thndiclmm,  who  investigated  the  matter 
afresh,  has,  however,  shown  that  the  octahedra  have  a  polaris- 
ing power  ecjually  with  the  dumb-bells,  and  that  there  is  no 
reason  to  connider  them  as  differing  in  chemical  composition. 

The  precipitation  of  oxalate  of  lime  as  dumb-bells  depends 
on  some  physical  condition  which  interferes  with  the  ordinary 
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crystallisation.  V'cry  frequently  urino  depositing  dnmb-Mls 
contains  littlo  moAfics  of  viscid  mucas ;  and  it  sccmR  probable 
tlmt  a  certain  viscidity  of  the  urine  is  essential  to  thiB  globular 
precipitation.* 

Oxalate  of  lime  is  insoluble  in  alcohol,  ether,  water,  and  the 
vegetable  acids  ;  but  it  digsolves  readily  in  the  mineral  acids. 
The  urine  de]xtsiting  it  is  usually  high-coloua*d  and  acid ;  very 
rarely  neutral  or  faintly  alkaline;  and  never,  so  fur  as  I  have 
seen,  freely  alkaline.  Oxalate  of  lime  is  often  conjouied  with 
uric  acid  and  the  nmorphons  urates :  much  more  rarely  with 
the  stellar  phosphate  of  lime. 

Proihicium  and  occurrence*  —  The  frequent  occurrence  of 
oxalic  acid  in  the  urine  cannot  be  a  matter  of  surprise  when  it 
is  rememlMired  that  it  ditters  from  carbonic  acid — one  of  the 
chief  final  products  of  the  disintegration  of  the  tissues — only 
in  pofisossing  half  an  atom  less  of  oxygen.  It  constitutes  pro- 
bably one  of  the  |HfUuUiinate  stageff  in  the  series  of  decompo- 
sitions through  which  the  effete  tisanes  pass  preparatory  to 
their  final  exit  from  the  body.  A  large  number  of  substances 
which  occur  in  the  body  (uric  acid,  creatin,  fats,  starchy  siigar, 
&c.)  can  be  made  to  yield  oxalic  acid  in  the  laborator}* ;  and  it 
is  highly  probable  that  a  similar  change  occurs  in  the  living 
economy.  With  regard  to  uric  acid  this  has  been  positively 
aseerUiined  by  Wiihler;  and  Dr.  Oarrod  has  succeeded  in 
shovviug  that  oxalic  acid  is  present,  sometimes  at  least,  iu  the 
blood. 

It  is  therefore  easy  to  understand  how  oxalic  acid  should 
exist  in  urine ;  also  that  it  may  be  partly  derived  from  the 
blood  and  appear  in  the  urine  at  the  moment  of  secretion,  and 
partly  be  produced  after  the  urine  is  secreted  by  conversion 
from  uric  acid.  Dr.  Owen  Rees  baa  nevertheless  expressed  his 
strong  disbelief  in  the  existence  of  oxalate  of  lime  in  the  bloo<l, 
apptwently  on  the  ground  of  tlie  chemical  difficulty  in  conceiv- 
ing that  oxalate  of  lime,  from  its  insolubility,  could  exist  dis- 
solved in  the  blood ;  he  contends  that  ail  the  oxalate  of  lime 

*  The  |trerl|ilUilioti  of  airbonato  of  lime  in  «pbnv«  luiil  rlow  dnmh-liells  in 
the  riicid  arioe  of  the  hone  ii  au  pxninple  of  the  Kame  kind.  Mr.  Kaine^  hai 
fthown  a  tunch  wtiler  ftpfliciitiun  nf  the  lame  principle  in  the  calcinciilioiia 
irhlch  Ulce  i'Iacc  nilnrallj  in  the  hai-d  tiMucs  of  tbe  bodjr.  See  Med.'Chir. 
Rcr.,  voL  XI,  |>.  151. 
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found  in  urine  is  prodnced  from  uric  acid  after  separation 
from  the  blood.*  These  theoretical  objections,  however,  do 
not  avail  agaimit  the  positive  fact,  that  oxalic  acid  and  its  com- 
pound*, even  the  insoluble  oxalate  of  lime,  piisa  through  the 
blood  into  the  urine  when  introduced  into  the  atomach. 
Wohler  found  that  oxalic  acid  given  to  dogs  caused  oxalate  of 
lime  to  api>ear  in  the  urine.  Piotrowsky  confirmed  these  re- 
ts by  experiments  on  himself.  He  took,  in  dividi'd  dosca, 
frx)ni  KO  to  100  grains  of  oxalic  acid  in  the  course  of  about  six 
hours,  and  found  that  from  8  to  14  per  cent,  appeare<l  in  the 
urine  as  oxalate  of  lime,  mixed  with  a  little  alkaline  oxalate. 
Similar  results  were  obtained  with  the  oxalate  of  soda.  When 
the  insoluble  oxalate  of  lime  was  taken  in  the  same  doses,  very- 
ID  ucb  less  of  it  appeared  in  the  urine ;  still,  about  1^  per  cent, 
could  be  reoovered.f 

CUniral  Jtu/ni/icance, — Distinction  must  be  made  between 
slight  occasional  deposits,  and  large  quantities  occurring  jKjr- 
fiistontly.  In  the  former  case,  it  cannot  be  said  positively  that 
there  is  any  departure  from  the  normal  state,  seeing  that  oxalic 
acid  is  in  nil  probability  a  natural  constituent  of  urine:  at 
least,  it  is  constantly  found  in  the  urine  of  perfectly  healthy 
individuals. 

But  when  the  deposit  is  constant  and  large^  an  abnormal  state 
must  be  recognised  to  exist ;  and  we  are  called  ujkju  to  consider 
what  pathological  significance  it  may  have,  and  whether  it  suj)- 
plies  any  indications  for  treatment. 

The  most  obvious  inference  is,  that  there  exists  a  liability  to 
the  formation  of  an  oxalate  of  lime  calculus.  This  point,  and 
the  preventive  ti-eatmont  to  be  followed,  will  be  considered  in 
the  section  on  calculous  disease. 

Bat  a  much  wider  significance  has  been  given  by  some 
authors  to  oxalate  of  lime  dc'i>osits :  and  a  certain  gixtup  of 
symptoms  which  are  alleged  to  accompany  these  de|)oiiit-a,  has 
been  erected  into  a  distinct  pathological  state  under  the  name 
of  the  oiaUr,  acid  diaUmsia,  Dr.  Prout  was  the  first  to  pro- 
mnlgate  this  view  ;  and  he  has  been  followed  by  Dr.  ISird  and 
Dr.  Bcgbie.     Dr.  Bird  gives  the  following  account  of  the 


•  •*  On  Cnlculous  Diseaw."     Cnwnimu  Lectures  for  185«,  pp.  2  tt  ««j. 
t  AtvLiv  i.  Phyaiol.  lleilk.,  1857,  p.  122. 
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symptoms  which  accompany  oxaloria  ; — **Thcy"  (tlie  patients) 
"  ure  generally  much  emaciated,  excepting  in  slight  cues,  ex- 
tremely ncnous,  painfully  susa'ptible  to  externa!  impresfiions 
often  hyixKihondriacal  to  on  extreme  degree,  and  in  very  many 
caseft  labour  imder  the  impreseion  that  ttiey  ure  about  to  fall 
victims  to  consumption.  They  complain  bitterly  of  incapa- 
bility of  exerting  themselves,  the  slightest  exertion  bringing  on 
fatigue.  Some  feverish  excitement,  with  the  ]>alins  of  the 
hands  and  soles  of  the  feet  dry  and  |)ardied,  especially  in  the 
evening,  is  often  present  in  severe  cases.  In  temper  they  are 
irritable  and  excitable  ;  in  men  tlie  sexual  power  ih  generally 
deficient  and  often  aljscnt.  A  severe  and  constant  puin,  or 
sense  of  weight  across  the  loins  is  generally  a  jtrominent 
symptom,  with,  often,  some  amount  of  irritability  of  the 
bladder.  Tlic  mental  faculties  arc  generally  but  slightly  affected, 
loss  of  memory  Ix^ing  sometimes  more  or  less  present."  (IJri. 
nary  Deposits,  5th  ed.  p.  251.) 

This  train  of  symptoms  is  familiar  enough  to  every  prac- 
titioner ;  and  the  occnrrence  of  oxaluria  in  such  cases  is  nn- 
doubtedly  common  enough ;  but  these  8\Tn[>tom8  may  be 
present  in  typical  completeness  without  oxaluria,  and  conversely 
oxaliu'ia  may  exist  in  itw  highest  intensity,  and  even  go  on  to 
the  formation  of  a  mullMary  calculus,  without  evoking  any  of 
the  above-mentioned  symptoms.  Every  one  who  has  had  ex- 
perience in  calculous  disorders  cannot  have  failed  to  observe 
that  the  subjects  of  mulberry  calculus,  especially  children,  are 
not  unfrequcntly  in  the  enjoyment  of  blooming  health  so  long 
afi  no  local  initation  has  been  set  up  by  the  concretion.  It 
will  also  not  fail  to  be  remarked  that  the  smptoms  attributed 
to  oxaluria  arc  almost  identical  Mnth  those  attributed  to  spcr- 
matorrhccu.  Disturbed  equilibrium  and  loss  of  tone  of  the 
nervous  system,  witli  symptoms  (more  or  less  intentse)  of  im- 
paired digestion,  are  unfortunately  a  too  common  resultant  of 
the  intense  activity  of  mind  and  body,  and  the  trying  wear 
and  tear  of  modern  life  :  and  Ixtth  physician  and  patient  are 
natui"dlly  anxious  to  find  some  material  alteration  to  account 
for  a  eonJition  which  is  Rurtioiently  serious,  and  which  is  re- 
markable fur  its  want  of  defiuitidn.  The  patient  often  fixes 
on  some  derangement  of  the  sexual  function,  generally,  in  these 
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tfincs,  on  Bpcnnutorrlioea,  under  the  inspiration  of  unscrupulous 
jiublicuiiouH  too  widely  uircuJuted  tuuou<^  tlie  curious  public  ; 
or  on  heart  disease,  conKuinption,  or  gravel.  The  physician  is 
able  by  meens  of  pJiVMcnl  cjcoiuination  to  set  aside  these  more 
open  deloftions  but  falls  hiiusclf  into  the  tmp  of  his  own 
ingenuity,  and  is  only  more  eIal>oratcIy  \vTonp:  than  his  i>atient^ 
He  Ends  mstals  of  oxalate  of  lime  in  the  mine,  and  persuades 
himself  that  he  has  discovered  the  first  Link  in  the  chain  of  con- 
Bequenccs.  It  may  be  much  questioned  (and  I  certainly  see 
DO  uecesfiity  tor  such  a  sup[>osition)  whctlier  tliero  be  any 
morbid  condition  antecedent  to  the  plain  symptoms  of  the  case, 
namely,  a  nenous  syjitem  upset^  because  overtasked,  and  a 
digestion  deranged,  becanse  mismanaged. 

The  facts  and  considerations  which  lend  to  the  above  reflec- 
tions are : — 

1.  Intense  oxaluria  may  exist  jKTsi.stently  without  evok- 
ing the  group  of  symptoms  attributed  to  the  oxalic 
diathesis. 

2.  This  group  of  smptoma  may  exist  in  typical  de- 
Tclopracut  without  the  occuiTcnce  of  dejwsits  of  oxalate 
of  lime  in  the  urine. 

3.  The  most  varied  morbid  states  coexist  with  oxaluria. 
I  have  Ijecn  in  the  habit  for  n»any  years  of  noting  the 
sjTuptoms  and  pathological  states  of  those  ])aticntfi  in 
the  Manchester  Infirmary  who  bad  pi'ouounced  oxalate 
of  lime  dcposit&  Five  out  of  every  six  exhibited  none 
of  those  attributed  to  osalnria.  Almost  every  variety 
of  disease  was  ottcaRionally  found  ns^socinted  therewith. 
The  following  especially  were  observed  :  chronic  phtliisis, 
cardiac  alTections^  emphysema  with  chronic  bronchitis, 
chronic  rheumatism,  auEemia,  hemiplegia,  malignant 
disease  of  the  liver  and  stomach,  chi'onic  vomiting,  and 
cirrhosis. 

I  am  strongly  convinced,  that  oxaluria  arises  from  a  variety 
of  conditions,  many  of  them  nut  accomiwuiied  by  ajiprociable 
depiu'Uires  from  health,  in  which  the  assimilation  of  fowl  or 
the  disintegration  of  tlie  tissues  goes  on  imperfectly  ;  and  that 
it  is  impf>8sihle  to  iissign  any  constant  train  of  sj'mptoms  as 
the  cause  or  the  cou^iei^ucnce  of  oxaluria.    At  the  most,  oxa- 
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luria  18  only  one  in  a  long  list  of  symptoms,  and  one  of  the 
least  Hi^ificant. 

Beneke,  who  lias  subjected  this  question  to  an  elalwrate 
examination,  both  in  the  way  of  ex))priment  and  obson'ation, 
has  formulated  the  following  propositions,  which  Bi>pcar  to  me 
to  be  well  founded  : — 

1.  OxaluriA,  a  condition  which  accompanies  the  lighter 
or  severer  forms  of  illness,  has  its  proximate  cause  in  an 
impeded  metamorphosis — that  is,  in  an  insufficient  ac- 
tivity of  that  stage  of  oxidation  which  changes  oxalic 
acid  into  carbonic  acid. 

2.  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the 
azotised  constituents  of  the  blood  and  food  :  everj'thing, 
therefore,  which  retards  the  metamorphosis  of  these  con- 
6titncnt«  occasions  oxaluria. 

3.  Such  a  retardation  of  the  metamorphosis  of  the 
azotised  constituents  of  the  blood  may  be  determined  by 
the  following  causes  : — 

rt.  Abuse  of  azotised  articles  of  f<x>d  (direct  rctArdation), 
b.  Abuse  of  sue^hariue  and  starchy  articles  of  food  Ciu- 

direct  retardation). 
f.  Insnfficiency  of  the  red  blood-corpuBcles  and  (eren- 

tually)  diminished  oxidation. 

d.  Insufficient  cujoyment  of  pure,  fresh,  ventilated  air, 

e.  Organic  lesions  which  in  any  way  impede  respiration 

and  the  circulation  of  the  blood, 
/.  Conditions  of  the  nervous  system  which  bear  a  cha- 
racter of  depression,  whether  these  arise  primarily 
from    mental  derangement  or  from  pathological 
states  of  the  blood. 

4.  Excess  of  alkaline  bases  in  the  blood  :  which,  as 
numerous  obsenations  tend  to  show,  jilnys  an  in»portant 
part  among  the  ictiologiral  conditions  of  oxaluria  :  and 
it  is  not  improljable  that  an  increased  production  of  lactic 
and  biityric  acids  in  the  digestive  canal,  consequent  there- 
upon, impedes  the  development  of  the  red  blood-corpuscles, 
and  thereby  generates  that  chlorotic  state  which  su  oft^in 
(Kt'osions  and  accomjuinies  oxaluria. 

6.  Catarrhal  conditions  of  the  intestinal  mncoiis  mem* 
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brane,  in  case  they  are  accompanied  by  osalaria,  have  at 
most  only  a  common  source.  They  may  determine 
oxalnria  by  causing  deranged  digestion,  but  cannot  be 
considered  ae  iU  proximate  cause.* 
TrwUmefU. — After  the  foregoing  reasoning  and  conclasionii, 
it  is  ecaively  necessary  to  say  that  oxalnria  docs  not,  in  the 
opinion  of  the  present  writer,  famish  sjKxiial  indications  for 
treatment :  ncvcrtheiofis  it  will  be  found  that,  apart  from  the 
existence  of  organic  disease,  the  conditiona  most  frequently 
fbond  associated  with  oxaluria,  varied  as  they  are,  call  for  a 
tolerably  uniform  thcrafjeutical  action.  They  demand  a 
quickening  of  the  oxidation  pi*oce&se&,  and  a  careful  rcguln- 
^on  of  the  diet.  The  skin  should  be  encouraged  to  activity 
by  Bystematic  use  of  oold  sponging,  friction  of  the  skin  with 
fleeh-brufihcA,  wearing  of  flannel  vests  and  drawers,  regulated 
exercise  in  the  open  air — if  available,  horse  exercise.  Many  of 
the  cases  yield  only  to  repeated  change  of  air  :  the  bracing 
•txaosphere  of  upland  and  sea-side  localities  generally  suits  the 
best.  It  will  often  bo  found  advantageous  to  withdraw  for 
a  time  the  use  of  tea  and  coffee,  and  to  fiubstitute  milk  :  or  if 
this  prove  heavy,  milk  mixed  with  one-fonrth  of  lime  water. 
The  diet  should  be  judiciously  compounded  of  due  proportions 
of  animal  and  vegetable  fiubstjiiKio«^dimini.sfiing  the  one  or 
the  other  grou]>  of  aliments  according  to  the  ascertained 
idiosyncrasy  of  the  patient.  lie  must  be  cautioned  against 
hea\7  meals,  and  trained  to  jwirtake  more  moderately  of  four 
meals  a  day.  Digestion  may  be  promoted  by  the  mlministrn- 
tion  of  the  mineral  acids  in  light  bitter  infusions,  or  by  small 
doses  of  the  bicarbonate  of  potash  in  the  same  combination. 
It  is  not  easy  to  determine  beforehand  which  of  these  op[K)Kile 
medicaments  will  prove  most  grateful  to  the  stomuch.  The 
rule  of  choice  is,  to  administer  the  acid  when  the  dyspeptic 
symptoms  point  to  an  atonic  state  of  the  oi*gan  and  of  the 
body  generally  ;  and  the  alkali  when  the  signs  point  to  gastric 
and  general  irritation.^ 


*  Zur  EDlvickIi)02»g«»chiclite  d.  Oxalorie,  b/  F.  W.  Beneke, 
2852. 
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VT. -CYSTINE  (CaH.KOA>- 
{SytMjfm — cyjKic  oxid€.) 

Cystine  or  cystic'  oxide  ia  a  crystalline  hoily  of  ^p'eat  rarity, 
which  is  found  only  under  certain  abnonnal  conditions  in  the 
bodies  of  aniniale.  Hitherto  it  has  been  detected  with  cer- 
tainty only  in  man  and  the  dog,  CloetU  asserts  that  he  found 
it  once  in  the  kidneys  of  an  ox. 

Cystine  waa  diKcov«red  by  "Wollaaton  in  1805,  in  a  urinary^ 
calculuB  which  was  mainly  composed  of  it.  Since  that  time  ii 
considerable  nnmbcr  of  cystine  calcwii  have  been  found  in 
different  parts  nf  Enrope  and  America  ;  but,  as  compared  with 
otljer  urinary  concretions,  this  in  one  of  the  most  rare. 

As  a  urinary  dei>08it,  cj'stinc  has  been  even  leas  frequently 
met  with  than  as  a  calcalus ;  and  ae  nothing  is  known  toncliing 
the  organic  processes  and  constttntional  states  in  which  cystine 
is  produced,  the  clinical  interest  attaching  to  it  is  for  the  most 
part  coiiKne<l  to  its  nianifc«t«tions  as  gravel  and  calculuH.  A 
number  of  castis  have,  however,  been  observed  where  cystine 
existed  simply  as  a  urinary  dcpoait,  or  dissolved  in  the  urine. 

Generally,  nriue  depositing  cystine  is  turbid  when  voided  : 
and  on  standinj;,  a  copious  light  setliment  subsides,  much  re- 
sembling (to  the  naked  eye)  fawn-coloure<i  lithates.  The  urine 
from  which  cystine  is  deposited  has  frequently  a  peculiar  sweet- 
brier  odour,  a  honey-yellow  colour,  and  an  oily  appearance.  It 
is  asnally  faintly  acid ;  and  very  liable  to  decomposition,  in  the 
coarse  of  wliich  it  evolves  snl|>hurelted  hyJi-ogen,  and  blackens 
white  glafifl  venels.  Dr.  Golding  Bird  observed  that  m*ino 
containing  cystine  changed  ftom  yellow  to  green  when  it 
became  decomposed. 

A  few  drops  of  acetic  acid  always  precipitate  an  additional 
quantity  of  cystine  from  the  supernatant  urine  ;  and  if  a  uriuo 
conUiiuing  cystine  holds  it  all  in  solution,  as  nmy  liappen  when 
the  quantity  is  very  small,  acetic  acid  throws  it  down. 

A  deposit  of  cystine  is  not  dissolved  by  heat.,  nor  by  tho 
veget«blc  acids.  It  ia  instantly  dissolved  by  caustic  ammonia, 
and  if  tlie  solution  be  ex^xvsed  in  n  watch-glass  to  evnjKiration 
in  tho  air,  l)cautifal  six-sided  cryatiils  ore  obtained  as  the 
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Tol&tile  alkali  exhales.  This  is  the  characterifitic  reaction  of 
cystine!  a>nd  leads  to  ite  easy  identifieaiion.  Cystine  is  also 
solable  in  the  carbonates  of  the  fixed  alkalies ;  bnt  not  in  car- 
bonate of  ammonia,  which  indeed  is  its  best  precipitant  from 
ftcid  solutions.  Ife  is  solable  also  in  the  mineral  acids,  bnt 
insoluble  in  acetic  and  tartaric  acids.  It  is  insoluble  in  water 
and  alcohol.  Heated  on  a  platina  foil,  it  evolves  thick  white 
ftunes,  having  a  peculiar  offensive  odour  regembiing  garlic. 

Cystine  is  a  body  of  very  weak  nflinities,  without  taste  or 
flmell ;  it  acts  as  a  feeble  ba±jc,  and  forum  crystalliue  com[x>undB 
with  nitric  and  hydrochloric  acids.  According  to  Pelouze  it 
may  also  play  the  part  of  an  acid ;  he  obtained  two  compounds 
with  silver,  which  he  denominated  cystates,^ 

A  8j>ontaiioous  deposit  of  cystine  in  urine  is  composed  of 
hexagonal  tablets.  ^Vhen  the  ammoniacal  solution  of  cystine 
IB  allowed  to  evaporate  in  the  air,  magnificent  crystals  are 
obtained,  which  furnish  brilUant  objects  for  the  microscopo. 
Cystine  is  dimorphous,  and  crystallises  in  two  forms,  namely, 
u  six-sided  tablets  and  8(|uarc  prisms  (see  Fig.  12). 

The  ammoniacal  solution  generally  deposits  hexagonal  plates 
only,  or  these  mixed  with  a  few  prisms;  sometimes,  how- 
€Tcr,  the  prisms  are  more  abundant  than  the  plates.  The 
prisms  cither  lie  singly  or  form  stars;  they  refract  light 
strongly,  and  the  facettes  which  lie  slantingly  out  of  the  direct 
line  of  vision  appear  perfectly  black,  contrasting  with  the 
brilliant  lustrous  white  of  the  planes  through  which  the  light 
pafises  vertically.  This  gives  a  peculiar  strijKid  api)earance  to 
the  prisms,  and  causes  them  to  appear  deceptively  six-sided. 
The  hexagonal  tablets  have  an  iridescent  mother-of-pearl 
lustre;  their  surfaces  are  often  beautifully  chased  by  lines  of 
eecondary  crystallisation ;  they  also  fonn  thick  rosettes  of 
great  brilliancy. 

The  prctduction  of  cystine  in  the  animal  body  has  as  yet 
rcceive<l  no  elucidation.  It  may,  however,  be  assumed  that, 
like  other  urinary  ingredients,  it  pro-exists  in  the  blood,  and  is 
.merely  separated  by  the  kidneys.    The  most  remarkable  fact 


•  "Mrfr  9ur  la  tgitine^**  by  Pelonw,  appended  to  OTJile'i  Mimcirv  «r 
Us  calcuU  de  eydix^t  hi  p.  4il  of  CivUle'«  truittM  />»  irtotmxM  midkal 
ii€  ia  pitrrt. 
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respectiDg  the  constitution  of  cystine  is  the  large  amount  of 
Bulphur  (nearly  26  per  cent.)  which  it  contains.  The  close 
analogy  of  composition  between  it  and  taurine,  renders  it  not 
improbable  that  tlie  liver  is  the  original  source  of  cystine  ;• 
and  the  discover}'  of  cystine  in  the  livers  of  tyfjhus  patients 
by  Schercrt  lends  support  to  this  new. 


Flo.  IS.  CyttiiM.    HoxsffODal  Ubleta  &nd  primu. 

The  other  constituents  of  the  urine  hayo  not  been  found 
ftltored  in  any  constant  manner  in  cystinuria;  and  the  later 
analyses  of  BealeJ  and  Tocl§  tend  to  support  the  original 
opuiion  of  Civiale,  that  in  cystinuria,  as  in  most  other  calculous 
states,  the  composition  of  the  urine,  apart  from  the  dominant 

*  Tbe  elou  connection  liotvecD  cjitine  anil  fiurine  maj  be  gathered  ftl  a 
gUaoe  bj  ft  conipArisou  uf  their  oompoaition  per  cent,  : — 

CrsUav.  Taurine. 

Carbon  .  .     SO'OO  1W20 

rijdrogcn  .         .         .     .       fi'OO  6-00 

Nitn-gen  .         .     ll'««  11-20 

OxviECii      ....     2({-6«  3d-<i0 

Stil'iibar  .  .     3«-(S«  25*flO 

+  ArohiT  f.  Paih.  Anat.  Bd.  x..  p,  228. 

t  Crino  and  I'rinary  Calculi,  p.  311. 

tl  Ann.  d«r  Cbew.  u.  Tbarm.,  Bd.  xorl,  p,  24. 
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calcnlns-fomiLag  constitncntt  is  normal.  The  excrotion  of 
salphnric  tmd  was  nob  fouiHi  diminished  in  a  cose  c^cnmincd  hy 
Beale.  It  wonid  be  of  more  interest  to  determine  the  amount 
of  tmoiidized  sulphur  Toided  with  the  urino  in  these  cases. 
When  it  is  rcmcmlwred  that  from  3  to  5  grains  of  unoxidised 
gnlphnr  are  daily  disciiarged  with  the  urine  by  healthy  men,* 
it  would  seem  d  prion  not  improbable  that  cystine  is  only  the 
sulphur  extractive  in  a  new  form.  If  it  be  so,  one  would 
expect  the  unoxidized  sulphur  to  be  diminislied  in  cystiiiuria. 

Deposits  of  cystine  are  very  bulky;  but  the  quantity,  when 
weighed,  is  found  unexpectedly  small.  Percentage  dctcnnina- 
tions  have  been  made  by  Prout  and  Boale.  The  former  found 
0*034,  and  the  latter  0'09.  Toel  ma*le  a  determination  of  the 
daiiy  excretion  in  two  sisters  of  Bremen,  whose  urine  contained 
cystine  both  as  a  deposit  and  in  solution.  He  obtained  the 
same  daily  average  in  both — namely,  21*6  grains.]" 

Cystine  may  persist  in  the  nrine  for  many  years;  it  may 
disappear  for  a  while,  and  reapi>ear  again  utler  a  longer  or 
shorter  interval ;  or  it  may  disappear  permanently.  It  is  some- 
times succeeded  by  deposits  of  uric  acid.  The  connection  of 
cystine  in  the  nrine  with  deposits  of  the  earthy  phosphates,  .on 
which  Front  and  Civiale  insist,  is  probably  nothing  more  than 
a  coincidence  depending  on  the  strong  tendency  of  ui-ine  con- 
taining cystine  to  decomix)so  and  become  ommoniacal,  whereby 
the  phosphates  are  necessarily  precipitated. 

One  of  the  most  curious  circumstances  in  the  history  of 
cystine,  is  the  nncjncstionable  tendency  which  it  sliows  to  run 
in  families.  Tlie  facts  bearing  on  this  point  will  bo  referred 
to  in  treating  of  cystine  calculus. 


•  BwiftldB  :  Phil.  Tnuia.  1S47.  p.  4C1.  The  obserrationi  of  RonaIJa  havo 
been  since  confirued  )ty  Grifiitb  and  Porkefl.  The  aatne  hoa  been  fouud  in  the 
nrine  of  dogt  by  BischofT  and  Vuit 

-f  TImh  muttfl  of  Toel  are,  bowoTer,  of  doablfnl  tmstwortbiness,  inaimnch 
w  he  seenu  to  bav6  followed  a  faulty  aitalvticnl  proceM.  Thia  w.ia,  tirst,  to 
Mtiinatc  the  SO,  inakuownqQantityof  tbu  urine;  tbcn  to  take  an  tK|iiitl  jH^rtiun 
of  the  lame  nrint,  evaporate  to  drfness,  and  burn  the  re&idue  wilti  a  miKture 
of  Oftrb.  eoda  and  nitrate  of  polaah.  Ue  then  determined  the  SO^  in  the  fu«o<l 
trmMtt ;  ftnd  havingaubtmcted  the  ■nlphur  previoutily  foand  n^t  Si*,,  lipitortioiied 
the  rest  to  cystine.  He  Beems  to  have  forgotten  that  tlie  urine  luigtib  contain 
UDoKidixel  sulphnr,  vbich  vonld  of  courae  &pj]ear  as  SO^  under  the  plan  of 
anAlyrii  followed. 
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Cystine  has  been  found  mostly  in  children  and  yonng  adnlta ; 
though  no  age  \&  exempt.  Dr.  Shearman,  of  Eotherham, 
believes  that  BcrofnhuLS  children  and  chlorotic  females  ure 
especially  liable  to  cjBtinaria.  In  a  ymmg^  woman  from  whom 
Mr.  Jordan  extracted  a  cystine  c^dculns  some  years  ago,  in  tlic 
Manchester  Infirmarj',  I  found  considerable  tabcrculoas  con- 
solidation of  both  apices.  The  more  recent  researches  of 
Fabre*  do  not  snpjwrt  the  opinioiifi  of  Dr.  Shearman.  Fabre 
examined  the  urine  of  a  large  nunilier  of  tuberculous  persons 
And  of  tliirty'Six  strumous  chiUlron,  but  failed  to  detect  a 
trace  of  cystine.  In  filtecn  chlorotic  females  lie  likewise 
obtained  ncgfatire  results. 

It  is  undoubted  that  persons  may  void  cystine  for  years 
without  any  other  deviation  from  health  than  what  is  caused 
by  the  physical  irritation  of  the  concretions,  when  these  form. 
The  brothers  Planta,  operated  on  by  Civiale  for  immense 
cystine  calculi,  were  known  to  have  been  excreting  cj'stine  in 
quantity  for  six  years  continuously,  without  any  impairment  of 
health.  The  sisterB  observed  by  Toel  looked  well,  and  were 
perfectly  healthy,  except  that  they  were  liable  t«  nephritic 
pains  from  time  to  time,  when  they  {)asscd  small  calculi  and 
gravel. 

The  ch'nketl  significance  of  cystine  is  therefore  chiefly,  if  not 
wholly,  the  danger  of  the  formation  of  stone  and  gravel. 

The  trmimenl  of  cystinnria,  apart  from  that  which  is 
designed  to  prevent  the  formation  of  concretions,  is  neces- 
sarfly,  so  long  as  the  rationah  of  its  production  is  so  obscurp, 
nnsatisfactory.  Dr.  Prout  believed  he  saw  iK-'uefit  from  the 
long-continued  use  of  uitro-miiriatic  acid.  Dr.  Bird,  on  the 
other  hand,  found  the  same  remedy  useless.  If  chloiXfsis  or 
Btruma  co-exist  with  cystinuria,  Uieso  will  of  course  demand 
their  appropriate  treatment;  but  as  yet  nothing  is  known 
which  can  pretend  to  have  any  direct  influence  in  checking 
the  formation  of  cystine.  It  may  be  borne  in  mind,  however, 
that  if  the  general  health  can    be  maintained  at  a   good 


•  A.  Pa»>re:  De  la  cystine,  kn.  Pnris  Thrtis  l«fiO.  P&bro  cuMb  »tt«D- 
tlon  to  iW  hrxiiftnnal  appearftntre  of  iirio  nniJ  cry»tala  nhcii  preoipiUteci  hj 
ni^titie  acid  ;  and  lie  attribuUM  Ike  cunclaaious  of  Sbearman  Ui  coaroundiuf  theve 
wllb  eysUue  cryiiUIa. 
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stftndard,  and  the  danger  of  calculona  formation  warded  off 
— both  of  which  objects  medical  treatment  may  fairly  hope 
to  attain — the  perMstence  of  cjstinuria  may  bo  looked  on 
without  much  anxiety. 


VII.-XANTHINE  (C.^.N.OJ. 
{9jfnomfmt — Xanikie  cendt  j  uria  oxide,} 

This  rare  substance  was  ori^nally  discovered  by  Dr.  Marcet, 
about  tlxc  year  1817,  in  a  urinary  calculus  given  to  him  by 
Dr.  Babington*  This  ooneretion  weighed  only  8  p^ins,  and 
had  apparently  been  passed  spontaneously.  In  1810  the  elder 
Langeubock  removed  from  a  peasant  boy,  eight  years  of  age, 
a  stone  as  large  as  a  small  egg,  which  was  afterwards  iden- 
tified by  Stromeyer  with  the  xanthic  oxide  or  xanthine  of 
Marcet.  In  l>i37  a  portion  of  this  etono  was  analysed  by 
Liebig  and  Wijlilur^*  in  1846  it  was  re-cxiiraincd  by  Bodo 
Ungerf  with  identical  resnlte.  The  name  Xanthine  was  origi- 
nally nwd  by  Unger  to  designate  a  substance  found  by  him  in 
gaano,  which  he  at  first  considered  identical  with  Marcet'a 
xanthic  oxide,  but  which  he  subsequently  established  as  a  new 
sabstance  under  the  name  of  guanine;  the  name  xanthine 
then  passed  pennanentty  to  Marcet's  xanthic  oxide. 

In  1829,  Iiaugier|  described  some  minute  uilculi  obtained 
from  a  patient  who  had  passed  several.  Tha-e  of  these  were 
handed  over  to  Laugier ;  the  largest  of  them  weighed  less  than 
one-sixth  of  a  grain.  Their  deep  yellow  colour,  their  spherical 
fonn,  their  smooth  surface,  seeme<l  to  indicate  that  they  con- 
sisted of  uric  acid.  Tlicy  proved,  however,  to  bo  xantliine,  and 
yielded  the  characteristic  reaction  with  nitric  ncid  and  potash. 

Professor  Dulk,  of  Konigsberg,  removed  a  xanthine  calculus 
weighing  7  grains  from  the  urethra  of  a  boy  (Bird). 

Xanthine  is  a  substance  closely  connected  with  uric  acid, 
differing  from  it  in  composition  only  in  possessing  two  atoms 
IcM  of  oxygen.    Xanthine  has  been  discovered  by  Soberer  in 


•  Poroend.  Ann.  der  PbyfcU,  1837,  Bd.  xli.  p.  S03. 

+  Lirbig'ii  Ann.  der.  Chem.  vmi  Pdnrm.,  Bd.  Iriii.,  p.  18. 

«  Joaro.  dti  Cbim.  Mud.,  tuI.  t,  Im  sories. 
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the  blood ;  also  in  tlie  muscles,  liver,  spleen,  and  brain.  Schcrer* 
further  states  that  a  very  minute  quantity  of  xanthiue  is  a 
natural  constituent  of  healthy  urine.  Heller  has  been  unable 
to  convince  himeelf  of  the  correctness  of  this  statement.-f 

Xaiitliine  has  been  met  with  four  times  (as  above  recorded) 
as  a  urinary  calculus  :  ns  a  urinary  dei*08it  it  is  alleged  to  liavo 
been  encountered  by  Bird,  Douglas  ^[aclagan,  and  Hence  Jones. 
Maclagan  found  it  mixed  with  e&rthy  phosphates  in  the  urine 
of  a  hysterical  girl.l  Hr.  Bence  Joneses  case  was  a  school-boy 
between  nine  and  ten  years  of  age.  Three  years  before  lie  had 
suffered  an  attack  resembling  nephritic  colic,  but  without  sub- 
sequent passage  of  a  stone.  VThen  first  seen,  the  urine  made  at 
ni^ht  contained  a  small  quantity  of  albumen,  but  that  of  the 
morning  contained  none.  A  month  later  the  nrine  was  found 
"  quite  thick  and  deep  coloured.  A  drop  was  placed  under  the 
microscope,  and  a  crystalline  deposit  was  found  resembling  one 
form  of  uric  acid.  From  this  form  I  considered  the  deposit 
was  uric  acid — (the  crystals  were  pointed  ovals).  On  examin- 
ing the  unfiltered  urine  for  albumen  by  heat,  I  was  surprised 
to  see  the  crystalline  deixMsit  entirely  dissolve,  A  frefih  portion 
of  Bodiracnt  showed  the  same  crystalline  appearance  and  Uio 
some  solubility  l>y  heat.  ...  A  day  or  two  af^^irwards 
another  specimen  was  bronght  to  me,  containing  the  same  crys- 
talline  deposit  soluble  by  heat.  The  sediment  formed  about 
an  eighth  of  the  bulk  of  the  fluid.  It  was  collected  on  a  filter, 
washe<l  with  alcohol,  and  it  gave  the  following  reactions  : — It 
dissolved  in  water  and  hvdrochloric  acid ;  when  treated  with 
nitric  acid  it  dissolved  without  eflervescence,  and  when  eva|K>- 
rated  to  dryness  it  left,  a  yellow  residue."  §  "Further  examina- 
tions of  tlic  urine  on  subse^iuent  occasions  yielded  no  traces  of 
xanthine. 

Jackson  thought  he  detected  xanthine  in  dial>ctic  urine  ; 
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•  Liebig's  Ann.  ri.  Cb.  u.  Ph.,  Bil.  CTii.,  Heft  3,  1858. 

+  Ilvller'i'  UarncOQcrelioriM,  p.  139,  trnie. 

t  Edin.  MeJ.  Journ.,  18ri8.  ]>  I'il.  Schercr  dnabU  this  ewe  ;  nod  thinks 
the  rvjictioD  tiieulion*Ki  bjr  Muclugntt  iuaadicit^tiltjF  obfiracUriitiA. 

i  Joum.  of  Chemical  8ocirt>%  KeK  lM(J2,  p.  ;9.  It  iimy  l«  remnrlted  that 
in  no  pnviuas  ■0(W«nlof  KAnttiiiie  ii»fe  crystnU  of  ilmt  iiulii*.4iiM  he«n  foatid. 
It  ii  to  bo  wubtfU  that  io  Dr.  B.  Joaet'i  com  Ui«  idcniificftlion  of  lantliiiie 
hmd  bees  ar>i«  j-crfect. 
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bat  the  tests  he  relied  on  were  uutrast  worthy.  Lehmann  was 
nnaltle  to  detect  xanthine  in  several  diabetiu  orines  which  he 
examined. 

Purified  xanthine,  aocording  to  Stfldelcr  (who  operated  on 
xanthine  obtained  from  Langen})eck*B  calcnlos),  shows  itself 
under  the  microscope  as  verj'  small,  irreja^nlar  granales,  "When 
dried  it  forms  brittle  crustA^  almost  chalk-white,  with  a  slight 
tinge  of  yellow,  which  become  deeper-coloured  when  powdered. 
"When  rubbed,  xanthine  acquires  a  waxy  lustre.  It  is  soluble 
in  alkalies ;  also  moderately  freely  in  concentrated  and  warm 
hydrochloric  acid.  This  solution  becomes  turbid  on  cooling, 
and  dex>08itR  quadratic  octahudra  of  a  combination  of  xanthine 
with  tile  acid.  It  dissolves  withoni  cRen'escenc^e  in  nitric 
acid,  and  the  solution  on  evaporation  leaves  a  briglit  yellow 
residue,  which  becomes  violet-red  when  treated  with  solution  of 
caustic  potash.*  The  solubility  of  xanthine  in  water  is  subject 
to  extraordinary  variations,  which  are  not  yet  undeiisLood. 
Stndeler  found  pure  xanthine  ftoni  Langenbeck^s  calculus  to 
dissolve  in  13,3»1.S  parts  of  cold  and  in  1178  jmrts  of  hot  water. 
Btrccker  found  artificial  xanthine,  prupurcd  by  him  from  gua- 
nine, to  vary  in  its  solubility  according  as  it  was  obtained 
from  the  evaporated  ammoniacal  solution  or  precipitated  from 
its  alkaline  solutions  by  acetic  acid.  In  the  former  case  the 
solubility  in  hot  water  was,  in  round  numbers,  1  in  1350  ; 
but  in  the  latter,  1  in  396.  Prolonged  boiling  was  found  by 
Strecker  to  leesen  the  solubility  of  xanthine  in  hot  water.-)- 

Vin.-LEUCINE  AND  TYROSINE. 

These  two  substances  were  found  by  Stndeler  and  Frerichs 
in  the  urine  in  ty])hoid  fever  and  acute  yellow  atrojiJiy  of  the 
liver.  T}T0sine  has  even  been  found  to  form  a  natural  urinary 
deposit  in  the  latter  disease.  This  dejwsit  is  described  by 
Frcrichti  as  a  grcL^nisli-yellow  crysUilliue  sediment,  which  in- 
creases considerably  with  sliglit  eva[K>ratiou  of  the  urine. 
Under  the  microscope,  greenish-yellow  globular  raasHcs,  com- 
posed of  acicular  crystals  arc  seen.     In  one  of  Frerichs'  cases 

•  Strecker  :  Lifibig'*  Ann.,  May,  1861,  Btl.  cxviii.,  p.  158. 
t  Ibid,,  p.  168. 
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of  acnte  yellow  atrophy,  he  Bays  of  the  nrine : — "  After  Btandiug 
in  the  cokl  air  a  greenish-yellow,  light  sediment  was  deposited, 
consisting  entirely  of  acicular  cr}'8tuls  of  tyrosine  aggregated 
together  in  globular  masses.  When  a  drop  of  urine  was  evapo- 
rated on  a  watch-glass  it  left  behind  a  ivsiduum,  wliieh,  upon 
microscopical  examination,  was  fornid  to  be  almost  exclusively 
composed  of  the  most  characteristic  possible  crystals  of  leucine 
and  tyrosiuc,  pai-tially  saturated  with  eolonring  matter."*  Fre- 
rjehs  regards  the  oceuiTeuee  of  these  deposits  as  of  great  im- 
portance in  the  diagnosis  of  acute  yellow  atrophy  of  the  lirer. 


Fm  13.  I^yrodno,  ■ponUneou*!/  doptMitod  from  the  iirlma  of  a  pfttSent  wjth  uut* 
yelluw  Mrophy  of  tho  Utot. 

In  May  of  the  present  year  (18C5),  my  assistant,  Mr.  Cle- 
ments, brought  me  a  specimen  of  nrine  passed  by  a  young 
woman  who  was  suflering  (und  died  the  day  after)  from  ntute 
yellow  atrophy  of  the  liver,  in  tlie  home  district  of  the  Mim- 
oheeter  Infinuflry.  After  fltiinding  forty-eight  hours,  it  had 
deposited  an  abundant  sediment  of  tyrosine,  crystallised  in 
shcaf-likc  bimdlcs  of  acicular  crystals  (sec  Fig,  13). 


1 


XanOime,  ht/poxtmthme^  puanins^  tyrosine,  kunne,  creati»e, 
and  creatinine,  may  be  all  regarded  as  intemie<]iate  ste[>s  in 
the  regressive  metamorphosis  of  ozotised  tissues,  of  which  the 


*  Fr«rich«  on  Pis.  of  Urer,  Sjd.  Soo.  Trnu.,  toI.  i.,  FronUapiecp,  Fig.  £, 
and  p.  2'iO. 
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nltiinate  stages  are  area,  uric  acid,  water,  and  carbonic  acid. 
It  is  tlierefore  Dot  fiur|>nfiiiig  that  they  diould  be  found  in 
tanall  quantities  in  the  tissutib  and  the  blood ;  and  that  a  rutur- 
daLion  of  Uiifi  metumoqihosiK  in  some  ]>articulai'  stage  &ttould 
oeca«ioD  tiicir  appearance  in  the  urine. 

Hitherto  their  clinical  u^iticance  has  not  been  made  out 
with  fiuificiont  cleiimed^  to  be  of  practical  service ;  and  the  cir- 
cunutacce  tluLt  (except  xanthine  and  tyrosine)  they  never  form 
spontaneooB  uriniirj'  dcpositfi,  removes  them  (at  present)  from 
the  interest  and  view  of  the  practitioner.  But  it  is  not  impro- 
bable that  the  study  of  these  bodies  in  the  urine  may  heivafUir 
lead  to  im{K}rtant  clinical  indications;  nntil  then,  it  is  not 
desirable  to  toad  a  practical  work  like  the  present  with  details 
lespecting  tbem. 

IX.— PHOSPHORIC  ACID  ANB  THE  PHOSPHATEa 


k 


Phosphorus  exists  in  the  aniniul  body  in  lar;^e  (jnautitics, 
either  oxidized  into  phos{>horic  acid,  and  united  with  buses  so 
aa  to  form  phospliates  which  pervade  tlie  fluids  and  solids — 
especially  the  bones;  or  unoxidizod,  and  combined  in  some 
maimer  not  yet  understood  with  albuminous  comiMmuds. 

Phosphoric  acid  passes  out  of  the  Itody  partly  with  the  fteces 
and  partly  with  the  lu-ine.  The  diurnal  excretion  of  phos- 
phoric acid  by  the  kidneys  varies  from  30  to  90  grains.  The 
mean  of  twenty-five  sets  of  ol)servations  collected  by  Dr. 
Parkerf,  was  4fS*H0  grains  a  day.  Two-thirds  or  three-fourths 
of  this  are  cf^mbincd  with  potash  and  soda  to  form  solublo 
phosphates,  which  do  not  come  under  tlie  notice  of  the  practi- 
tioner as  urinaiT  deposits.  The  remainder  is  united  with  lime 
and  magnesia  trj  form  salts,  which,  though  soluble  in  acid 
nrine,  are  speedily  precipitated  when  the  secretion  becomes 
alkaline,  and  constitute  urinary  deposits. 

Phosphoric  acid  is  derived  in  part  directly  from  the  food; 
in  part  also  from  the  oxidation  within  the  botly  of  the  phos- 
phorus of  the  albuminoid  tissues,  and  esjiecially  the  nervous 
tissue.  The  hourly  excretion  of  phosphoric  acid  rises  consider- 
ably after  meals;  and  the  earthy  phosjihatcs  underj^o  a  pro- 
portioually  larger  increase  than  the  alkaline  phosphates.    In  a 
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series  of  observations  extending  over  six  days,  I  found  that 
the  avemgo  hourly  separation  of  the  eartliy  phosphates  during 
the  two  hours  precediuf?  dinner,  amounted  only  to  ono-half  the 
quantity  separated  during  the  third  and  fourth  horn's  after 
dinner.  The  alkaline  phosphates  rose  from  3*47  grains  per 
hour  before  dinner,  to  4*90  gi-ains  after  dinner. 

The  food  is,  however,  not  the  sole  source  of  the  phosphoric 
acid  of  the  urine ;  and  the  separation  of  it  goes  on,  though  in 
greatly  diminished  quantity,  after  prolonged  fasting. 

A  very  large  number  of  observations  have  been  made  on  the 
excretion  of  phosphoric  acid  in  disease,  but  -with  results  of 
slight  clinical  value.  Dr.  Bencc  Jones  has  foimukted  the 
following  conclusions  (founded  on  determinations  per  1000 
parts):—**  In  acute  inflammation  of  the  brain,  there  is  an  exces- 
sive amount  of  phosphates  in  the  urine.  AMion  the  inflamma- 
tion becomes  chronic,  no  excess  of  ]:»hoBphates  can  be  shown  to 

exist In  some  functional  diseases  of  tlic  brain,  an 

excessive  amount  of  phosphates  is  observable ;  this  ceases  with 
the  delirium.  Delirium  tremens  shows  a  remarkable  deficiency 
in  the  amount  of  plioepimtcs  excrctc*d,  provided  no  food  is 
taken.  "When  food  is  taken  the  diminution  is  not  apparent"* 
These  observations  are  substantially  borne  out  by  the  observa- 
tions of  Tomowitz  and  Bcale. 

Professor  Vogel  ascertained  the  rate  of  excretion  of  plios- 
phorie  acid  in  u  very  great  number  of  acute  and  chronic 
diseases  (having  made  above  1000  observations),  but  without 
eliciting  any  conclusions  capable  of  clinical  use.f 

To  the  practitioner,  therefore,  the  interest  of  phosphoric 
acid  and  the  })hortphate8  in  the  urine,  is  confined  to  the  earthy 
phosphates  which  come  before  him  as  urinary  deposits  and 
urinary  ccmcrctions. 

Dr.  Prout  dignified  with  the  name  of  "  pho>iphatic  diathesis," 
the  tendcucy  to  the  deposition  of  the  earthy  ikhi>Kjtlintcs  in  the 
urine.  Dr.  Bencc  Jones|  hius  however,  cleariy  sho\(7i  that 
this  designation  is  wholly  inappropriate.     Thci'e  ia  not  the 

•  Mf^^i^■>-Clli^.  Tninn.,  toI.  xxsvrii.  p.  2Q1. 

f  Neuhaner  and  Vo}:ol  :  Annlvaii  of  tho  Urio*,  ^jd,  Soo.  T»iib.,   p.  419 
— wberv  On*  rvi^lcr  ic  referred  for  fuller  Information. 
i  Auiui&l  Cbemiiilr),  p.  S£. 
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iletst  reason  to  believe  that  thcro  is  any  constitutional  state 
'Bpecially  f)iarai;t<?riscd  by  an  oxeessivc  excretion  of  phos- 
pbates ;  tho  phosphatic  diathesis  of  Prout  is  eilmply  ammoniacal 
wine. 


DEPOSITS  OF  EARTHY  PHOSPHATES. 

Phosphoric  acid  is  spontaneously  deposited  in  the  urine 
chiefly,  if  not  exclusively,  in  one  of  the  three  foUofting  com- 
binations : — 

1.  AniorphooB  phosphate  of  lime,  or  bone-earth  (3  Ca  0, 

PO.). 

2.  Crvstalliscd  phosphate  of  lime  (2  CaO,  HO,  PO   + 

3  Aq.). 

3.  AmmoDiaco-inag;ne8ian  phosphate,  or  triple  phosphate 

CNH,  0,  2  Mg  0,  P0»  -f  12  Aq.). 

These  three  compounds  ai'e  occasionally  precipitated  together 
in  one  deposit;  nuich  more  frequently  the  first  and  third  are 
found  together,  forming  the  oi-dinary  sediment  of  anmioniacal 
urine.  This  latter  passes  under  various  names,  viz.: — *'the 
mixed  phosphates,"  tlic  *'  secondary  phosphates,"  or  '*  fusible 
matter."  This  will  come  under  notice  again  as  the  special 
constituent  of  secondary  calculous  foniiations. 

The  earthy  phosphates  ai*e  readily  soluble  in  the  natural  acid 
of  the  urine ;  but  are  insoluble  in  neutral  or  alkaline  fluids. 
They  arc  consequently  properly  associated  with  an  alkaline 
state  of  the  urine ;  it  is  nevertheless  a  fact  that  the  second 
and  third  occur  occasionally  in  very  feebly  acid  urines. 

Urines  depositing  the  carihy  phosphates,  or  tending  thereto, 
by  their  neutral  or  feebly  acid  reaction,  usually  become  turbid 
when  heated ;  but  they  clear  instantly  on  the  addition  of  any 
acid.  This  behaviour  has  been  variously  exphiiued.  Some 
have  thought  tliat  tho  heat  expelled  the  carbonic  acid  which 
held  the  eaithy  phosphates  in  solution;  others,  that  the  heat 
caused  rapid  decomixjsition  of  the  mca  into  carbonate  of 
ammonia,  and  thereby  suddenly  iucrea^'d  the  alkalescence  of 
the  urine.  Soberer  tliought  the  circumstance  due  to  the  ctm- 
Torsion  of  the  neutral  phosphates  of  lime  and  magnesia  into 
basic  salts. 
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I.— Amorfboitb  Phosphate  of  Limb,  ob  Boxk-bauth. 

This  comi)ounfl  is  invariBbly  precipiUtcd  in  alkaline  nrine. 
"Wlien  tlie  urine  is  alkaline  irora  fixed  alkali,  tLis  is  the  ordi- 
nary, and  often  the  sole  dejKtsit ;  but  far  more  frequently  it  is 
acooinjnmied  by  the  triple  phosphate. 

It  foniiH  an  aiuorj^hous,  whitish,  light  flocculent  deposit^ 
mdistinguishahlo  hy  tlie  naked  eye  from  epitlieliiim.  It  hofl 
no  affinity  for  the  colouring  matter  of  the  urmc*  and  is  conse- 
quently of  a  paler  colour  than  the  suiiematant  urine,  differ- 
ing in  this  refijiect  from  the  amorphous  urates.  The  surface  of 
the  urine  is  generally  covered  with  an  iridescent  film. 

The  application  of  heat  does  not  dissolve  the  deposit,  bat, 
on  the  contrary,  increases  it.  A  drop  of  any  acid  canses  it 
instantly  to  disappear.  Under  the  microscopo  it  apiiem-B  as 
very  pale,  minute  pTinules  in  irregular  clumps  or  patches, 
much  resembling  the  fawn-coloured  lithates. 

Its  occurrence  depends  simply  on  the  existence  of  an  alkaline 
reaction,  and  the  presence  of  lime  and  phosphoric  acid  in  the 
nrine. 

Tliis  is  the  normal  deposit  of  the  alkaline  urine  after  a 
meal.  It  is  also  frequently  seen  in  perstms  whose  urine  has 
been  rendered  alkaline  by  rcmediea(carbonates, acetates, citrates, 
Ac),  and  after  the  excessive  use  of  sweet  and  subacid  fruits. 
The  turbidity  caused  by  the  amorphous  phosphate  exists  in  its 
greatest  intensity  at  the  moment  of  emission  of  the  nrine, 
and  does  not  increase  on  cooling. 

The  clinical  significance  and  treatment  of  this  deposit  are 
entirely  involved  in  those  of  alkaline  urine.  Bone-earth  alone 
very  rarely  constitutes  a  urinary  calculus;  but  it  enters  largely 
into  the  (composition  of  phosphatic  calculi  in  combination 
with  the  ammoniaco-magnesian  phosphate. 


2.— CBT5TALr.rarii  PncwriiATE  or  Limb,  ob  Strllab  Phosi-uatb. 

Dr.  Ha&sall  fir^t  called  attention  to  the  existence  of  a 
crj'stallised  form  tif  pliosphute  of  lime  occurring  as  a  urinary 
deposit.  In  18f^0  he  communicated  a  paper  to  tlie  Royal 
Society  on  the  com  position  and  pathological  impnrtimcc  of  the 
calcareous  phosphuteu  occurring  in  the  urine  as  a  spontaneous 
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deposit  of  stellar  crystalB.  He  considered  these  crystals  to 
consist  of  biphosphate  of  lime ;  he  also  bclicTcd  them  of  far 
graver  significance  than  the  triple  pliosphale  of  ammonia  and 
magnesia. 

In  18G1  I  had  an  opportnnity  of  re-examining  this  question, 
and  published  the  results  of  my  obserrations  in  the  British 
Medical  Journal  for  March  30,  1861, 

The  ciystals  in  question  present  considerable  variety  of  form 
{^^'  14). 

a 


FiQ.  14.  stars  and  rodn  of  CTTstalliMd  pboophato  of  Itme,  or  steUnr  pho8ph:ite. 

The  prevailing  appearance  is  that  of  crystAllinc  rods  or 
needles,  either  lying  loose  (rf),  or  grouped  into  stars,  rosettes 
{a  a\  fans  (&),  or  sheaf-like  bundles  (/?).  Some  of  the  crystals 
are  club  or  bottle-shaped  {e  e),  and  abundantly  marked  with 
lines  of  secondary  crystallisation. 

In  a  case  of  diabetes  under  my  care  in  the  Manchest<ir  Infir- 
mary, these  crystals  formed  a  constant  deposit.  Tlie  urine  had 
been  brought  dovra  by  appropriate  treatment  to  fifty  ounces  a 
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day,  and  the  patient  was  steadily  gaining  flesh  and  strength. 
The  deposit  was  often  mi^ed  with  oxalate  of  lime,  and  Bome- 
timeft  with  uric  acid  ;  but  never,  except  as  the  result  of  putre- 
factive de(!oinp08ition,  with  the  triple  phoBphate.  I  managed 
to  collect  about  two  grains  of  the  crj'etals  in  a  pure  state,  and 
subjected  them  to  analvsis.  The  results  indicated  the  following 
formula :  2  Ca  0,  HO  PO4+  3  ITO. 

By  adding  a  little  chloride  of  calcium  to  healthy  nrine,  and 
reducing  its  acidity  to  near  tlie  neutral  point  with  caustic  soda, 
I  have  often  succeeded  in  ohtjiiuing  an  abundance  of  crystals 
closely  resembling  those  occurring  siwntaneously  in  urine. 
The  rcat!tion  of  the  nrinc  in  which  I  have  found  the  crystal- 
lised phosphate  of  lime  has  been  generally  faintly  acid,  often 
nearly  neutral,  and  more  rarely  alkaline  from  fixed  alkali. 

The  occurrence  of  a  dej^osit  of  the  stellar  phosphate  in  nrine 
is  not  common.  It  is,  in  fact,  a  rai-e  deposit,  aa  compared  with 
oxalate  of  lime,  nric  acid,  or  the  triple  phosphate.  The  presence 
of  this  deposit  in  quautity  ia,  according  to  my  experience,  an 
accompaniment  of  some  grave  disorder.  In  addition  to  the 
case  of  diabetes  already  mentioned,  I  have  seen  the  stellar 
phosphates  in  cancer  of  the  pylorus,  once  in  phthisis,  and  more 
than  once  in  patients  exhausted  by  obstinate  chronic  rhenma- 
tism.  They  may,  however,  under  peculiar  conditions,  l)e  pre- 
cipitated in  a  healthy  urine.  When  the  urine  is  rich  in  lime, 
and  its  acidity  is  at  the  same  time  depressed  to  near  the  neutral 
line,  stellae  of  phosphate  of  lime  may  form  quite  independently 
of  any  grave  disorder,  merely  jw  the  result  of  a  coincidence  in 
the  chemical  composition  and  reaction  of  the  nrine.  For  ex- 
ample, after  a  ftill  moal,  the  acidity  of  the  urine  bccomca 
greatly  reduced,  and  lime  derived  from  the  food  is  in  excessive 
projiortion.  In  such  circumstances,  I  have  several  times  de- 
tected stiillae  of  phosphate  of  lime,  but  only  in  scanty  numbers. 
A  do|)rcssed  acidity  of  the  mine  is  an  essential  contingent  to 
tlie  formation  of  these  cryBtals  ;  and  if  the  urine  subsequently 
to  their  formation  increase  in  acidity,  they  may  spontaneously 
disappear. 
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8. — The  pHoepHJiTE  of  Amvonia  and  Magnesia,  or  Tbtple 
Phosphate. 

This  is  an  insoluble  ciyataHine  compomid,  which  occnrs  very 
frequently  as  a  urinary  deposit — sometimes  alone,  but  much 
more  commonly  accompanied  with  the  amorphous  phosphate  of 
lime.  When  unmixed  with  any  other  substance  the  de|x)sit 
has  a  snow-white  appearance  ;  and  bright,  sparkling,  colourless 
crystals  are  observed  studding  the  sides  of  the  urine-glass  and 
forming  a  brilliant  crystalline  film  on  the  top.  The  ordinary 
form  of  the  crystals  is  a  triangular  prism  with  bevelled  ends. 
A  Tery  great  variety  of  subordinate  forms  are  produced  by  a 
planing-off  of  the  ridges  and  angles,  and  a  hollowing  out  of  the 
sides  (Fig.  15).  In  a-highly  ammoniacal  urine,  the  magnesian 
phosphate  forms  elegant  di-elytral  crystals,  which  appear  to 
arise  &om  a  hollowing  of  the  sides  and  a  deep  notching  of  the 
extremities  of  the  prisms. 


Fio.  IS.  niflorent  fumu  of  triple  phosphate  crTstoto. 

The  triple  phosphate  is  easily  soluble  in  acids ;  yet  it  may 
be  found  in  urine  that  is  feebly  acid  to  test  paper.  Heat  does 
not  affect  it ;  and  the  nrine  which  deposits  it  commonly  be- 
comes turbid  on  boiling. 
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This  deposit  is  neccBsarily  present  in  ammoniacal  urine,  ex- 
cept ia  the  very  rare  continj^'ency  of  the  urine  not  contiiining 
any  maf3:nesia.  Wlieu  urine  is  alkaline  frtmi  tL\e*i  alkali,  crys- 
tals  of  this  salt  generally  appear  after  a  while.  This  is  easily 
explicable  after  the  demonstration  by  Neuhaucr  and  Ueintz 
that  aiumoniac:aI  compoundfl  exist  in  small  quantities  even  in 
fWish  natural  urine. 

In  the  immense  majority  of  cases  the  deposition  of  this  salt 
is  only  an  incident  due  to  the  loss  of  the  acid  reliction  of  the 
urine,  and  especially  of  ammoniacal  deconijjofiition  of  the  urine. 
Occasionally,  however,  it  occurs  in  fresh  urine  which  is  neither 
decomposed  nor  sensibly  (to  the  smell)  ammoniacal.  The  fol- 
lowing is  the  most  remarkable  instance  which  I  have  witnessed. 
J.  P.,  a  gentleman,  aged  twenty-nine,  of  a  moderately  healthy 
but  irritable  appearance,  consulted  mc  on  aoeouut  of  a  sense  of 
weakness  in  the  back  And  loins,  with  general  debility  and  lan- 
guor, ond  a  tendency  to  sudden  perspirations  and  fits  of  ner- 
vousness. There  was  severe  smarting  at  the  close  of  micturi- 
tion, lie  had  suffereii  from  gonurrluea  three  years  previously, 
but  had  been  completely  free  from  uiiy  urethral  discharge  for 
sometime.  Tlie  urine  was  examined  on  several  occasions.  It  was 
faintly  acid  when  voided  ;  and  deposited,  sometimes  before  it 
was  cold,  and  generally  within  a  couple  of  houre,  an  abundant 
precipitate  of  the  unmixed  amnion iflco-magnesian  phosjihate. 
The  annexed  note  was  taken  of  the  urine  voided  at  11*30  a.m. 
on  January  28,  1861.  *'In  half-an-hour  it  was  found  trans- 
parent, perfectly  sweet  (*>.  not  putrescent),  fjiintly  acid  ;  and 
sparkling  crystals  of  the  triple  pliosphat'C  could  be  seen  float- 
ing  in  it.  At  four  p.m.  the  same  day,  the  specimen  was  quite 
clear ;  brilliant  ci-ystals  of  triple  phosphate  studded  the  sides 
of  the  glass,  and  at  tlie  bottom  was  collected  an  abmidimt 
snow-white  de(K>sit  of  the  same  cr}\stals.  Tfie  urine  was  not 
albuminous,  neither  did  it  contain  pus  or  epithelium.  On  the 
following  day  the  specimen  continued  unchanged  ;  but  on  the 
fourth  day  the  reaction  had  become  faintly  alkaline  ;  the 
de^>osit  was  losing  its  snow-white  character,  and  retldish 
flukes,  comiM:fsed  of  spheres  of  urate  of  ammonia,  hud  become 
de|)osited.  From  this  date  the  urine  began  to  decompose,  and 
siH.'cdily  became  ammoniacal  and  otieusive."    This  condition 
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of  the  urine,  together  with  the  nnpleaf^nt  B^tnptoms  before 
noted,  g^radnally  disappeared  in  the  course  of  six  weeks,  under 
the  influence  of  cold  si>on^ng,  syHtematic  exercise  in  the 
open  air,  and  the  administration  of  dilnte  nitric  acid  in  a 
"bitter  infusion. 

X.— CARBONATE  OF  LIMB. 

Wlien  nrine  becomea  alkaline  ftx>m  carbonate  of  ammonia,  a 
Bmall  <|nantity  of  carbonate  of  lime  is  precipitated  in  an  amor- 
phouH  (condition  with  the  earthy  phosphates.  I  }»ave  never 
Been  it  in  a  crystalline  form  in  human  urine  :  but  it  occasion- 
ally occurs  in  globular  spheres  and  eomucopio-like  crystals 
(Bird,  Hassall).  In  the  alkaline  and  viscid  urine  of  the  horse, 
carbonate  of  lime  is  frequently  deposited  in  the  form  of  minute 
spheres  comiKJsed  of  radiating  linear  crystals,  which  are  striking 
objects  under  the  micro9co|>c  They  show  a  dark  cross  with 
polarized  light.  The  ansumption  of  this  globular  form  is  pro- 
bahly  connected  with  the  viscidity  of  the  urine. 

Carbonate  of  lime  constitntcs  a  variety  of  nrinary  calculna 
which  is  of  extreme  rarity  in  the  human  subject,  but  much 
more  common  in  the  herbivora. 


XL-SLXPHUBIC  ACID  AND  THE  SULPHATES. 

About  30  grains  of  sulphuric  acid,  in  combination  with 
alkaline  bases,  are  daily  excreted  by  the  kidneys,  A  port  is 
derived  directly  from  the  food,  and  a  part  from  the  oxidation 
of  the  Bulphnr  containwl  iu  the  ulbumiuons  compounds.  The 
snlphates  arc  highly  soluble,  and  they  never  (Kiustitutc  a  spon- 
taneous urinary  deposit. 

In  all  febrile  states  snl]>huric  acid  is  increased.  Dr.  Parkcs 
has  observed  a  decided  increase  after  the  use  of  liquor  potassie. 
An  increase  is  also  obscn'cd  after  food,  and  in  all  conditions 
associated  with  an  intensified  metamori>ho8is  of  tissue. 

It  has  not  yet  been  shown  that  a  knowledge  of  the  quantity 
of  sulphuric  acid  Bei>arated  by  the  kidneys  in  any  particular 
oaso  of  disease  is  capable  of  subserving  any  practical  purpose. 
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Xn.— CHLORIJTE  AKD  THE  CHLORIDES. 

Tlie  chlorides  never  form  spontaneons  deposits  in  the  nrine 
and  the  variations  in  their  quantities  have  only  an  uncertain 
relation  to  8i>ecial  states  of  disease,  but  depend  chiefly  on  the 
times  of  the  meals  and  on  the  geneml  rate  of  tissue-changes. 

A  good  deal  of  attention  has  been  called  to  the  falling  off 
or  disappearance  of  the  chlorides  in  the  nrine  iu  acute  pneu- 
monia, and  their  reappearance  when  rcpnlution  is  established. 
It  hafi  been  asserted  that  a  knowledge  of  the  amount  of  chlorides 
excreted  by  the  kidneys  in  the  course  of  this  disease,  fur- 
nislied  valuable  information  for  prognosis  and  treatment.  Later 
observations  have,  however,  shown  that  the  indication  is  far 
from  being  a  reliable  one,  and  that  the  notions  entertained  in 
some  quarters  of  its  utility  are  greatly  exaggerated.  Altliough 
it  be  a  rule  of  very  prevalent  application,  that  the  chlorides  in 
the  increment  stage  of  acute  pneumonia  are  almost  completely 
retained  within  the  body,  and  that  tlieir  reappearance  in  the 
nrine  is  coincident  with  commencing  resolution,  yet  there  are 
exceptions  to  both  these  statements,  especially  to  the  coinci- 
dence of  the  reappearance  of  the  chlorides  with  commencing 
dofervesccncG  (see  Parkes). 


BUPPLEMENTARy  REMARKS  OK  THK  EXCRETION  OF 
PHOSPUOUl'^S,  SULPHUR,  AND  CHLOIUNE. 

These  three  elements  enter  largely  into  the  compoaition  of 
the  body,  and  they  are  abundantly  present  in  articles  of  food. 
They  pass  out  of  the  body  chiefly  with  the  urine  ;  hut  partly 
also  with  the  feces.  Multiplied  obsen'ations  have  been  made, 
and  continue  to  be  made,  on  the  rate  of  their  excretion  both 
in  health  and  disease  ;  and  imjvortant  physiological  and  patho- 
logical deductions  have  been  drawn  from  tliese  investigations. 
It  has  been  considered  that  the  rate  of  excretion  of  phosphoma 
and  sulphur,  under  proper  precautions  and  corrections,  furnished 
a  measure  of  the  exchimge  of  material  within  the  body — that 
is,  of  the  activity  of  the  molccnlar  life  of  the  tissues:  and  that 
in  disease,  on  important  insight  into  obscure  phenomena  could 
be  thus  obtained,  capable  of  being  turned  to  practical  uses. 
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In  proportion,  however,  as  these  researches  have  been  extended, 
it  has  become  clearer  and  clearer  timt  these  expectations  are 
not  likeljto  be  rcalined,  and  that  the  practitioner  is  not  Ukely 
to  draw  much  help  from  these  recondite  sources.  The  dif- 
ficnllies  in  Uio  way  are  manifold.  In  tlie  first  jilace,  quantita- 
tive delerminations  of  sulphur  and  phosphorus,  notwith- 
iding  atl  the  aid  of  modem  volnmetric^l  methods,  are  still 
trouhlesome  and  tedious  to  be  within  reach  of  any  but  a 
very  select  body  of  practitioners.  But  thb  is  one  of  the 
smallest  difBculties.  In  all  such  determinations  it  is  necessary 
to  do  more  than  ascertain  the  proportion  per  cent.  To  obtain 
results  of  any  value,  the  quantity  per  day  must  be  ascertained. 
Again,  there  are  physiolof^icul  variations  to  make  allowance  for, 
arising  from  food,  exercise,  sleep,  etc. ;  and,  thirdly,  it  has  now 
been  ascertained  that  all  known  conditions  remaining  the  same, 
the  rate  of  excretion  of  these  elements  presents  oticillations 
from  an  unexplained  temporary  retention^  or  partial  retention, 
of  the  elements  within  the  body,  which  is  succeeded,  after  a 
shorter  or  longer  interval,  by  a  compensating  increased  dis- 
charge. These  circumstances  render  it  necessary  to  continue 
the  observations  over  a  number  of  days — six  or  eight — in 
order  to  cover  the  inequalities.  For  these  and  other  reasons 
which  miglit  be  nicntione^l,  these  inquiries  are  surrounded  with 
difficulties.  It  is  little  wonderful,  therefore,  that  the  results  ob- 
tained by  different  experimenters  show  a  marked  want  of  uni- 
formity:  and  it  is  simply  the  fact  that,  from  a  clinical  jioint 
of  view,  these  laborious  investigations  must  at  pi-csont  be  re- 
garded as  infruetuous,  and  for  that  reason  tliey  may  be  passed 
over  with  only  a  slight  notice  in  a  practical  work.  It  is  highly 
desirable,  however,  that  researches  of  this  class  sliould  be 
pushed  on  ;  it  is  impossible  to  say  how  soon  practical  lessons 
may  be  culled  from  these  now  apparently  dormant  facts.  At 
any  rate,  tlicy  cannot  fail  to  enlarge  our  general  ideas  on  phy- 
siological and  pathological  processes. 


XIII.— T7REA  (C^,y,0,>- 


^m       Biuiugicui 

^H        Looking  at  the  urine  from  a  physiological  point  of  view, 
^H    area  must  be  regarded  as  its  most  important  constituent.    It 
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18  the  chief  final  product  of  the  metamorphosis  of  the  albn- 
minons  tissues,  and  furnishes  the  form  under  which  nearly  all 
the  nitrogen  finds  its  way  out  of  the  body. 

TJrca  \&  a  bland  cr)'HtalIine  substance  possessing  the  proper- 
ties of  a  feeble  base.  ItA  best  known  combinations  are  the 
nitrate  and  oxalate,  both  of  whicii  arc  much  less  soluble  than 
area  itself.  Urea  is  very  soluble  both  in  water  and  alcohol ; 
it  never  forms  a  spontancons  urinary  deposit.  Its  presence  in 
a  urine  of  high  density,  or  one  artificially  concentrated,  is 
easily  demonstrated.  If  to  such  a  urine  an  equal  volume 
of  strong  nitric  acid  be  added,  in  a  test-tube,  and  the  tube 
be  plunged  into  cold  water,  the  mixture  speedily  becomes  a 
shining  mass  of  crystals  of  nitrate  of  urea. 

The  daily  separation  of  urea  by  iwlult  men  Irctween  the  ages 
of  twenty  and  fort}-,  averages  abont  500  grains ;  but  the  amount 
varies  considerably  from  various  causes,  such  as  diet,  exorcise, 
meteorological  conditions,  and  individual  pecnliarities.  Of  the 
twenty-four  series  of  obseiTations,  of  not  less  than  six  days 
each,  tabulated  by  Dr.  Parkes,  the  minimum  result  is  286*1 
grains  and  the  maximum  688*4  grains  per  day.  The  body 
weight  has,  as  might  have  been  exixx^tod,  a  very  ap{mrent  re- 
lation to  the  daily  excretion  of  nrea,  bnt  the  relation  is  not 
simply  a  direct  one,  because  the  weight  of  individuals  is  made 
up  differently — some  being  heavy  from  bono  and  mnscle,  others 
fiim  an  accumulation  of  fat.  It  is  estimated  that  a  healthy 
adult  man  excretes  urea  at  the  daily  rate  of  3i  grains  per 
pound  of  the  weight  of  his  body. 

The  excretion  of  nrea  is  greatly  increa<»ed  afler  n  meal — es- 
pecially of  animal  food.  Bidder  and  Schmidt  believed  that  this 
arose  from  a  direct  transformation  into  urea  of  a  portion  of 
the  alimentary  materials  without  their  being  previously  fixed 
as  tissues  :  but  Bischoff  and  Voit,  with  more  probability,  at- 
tribute this  increase  to  an  accelerated  tissne-metamorphosia 
induced  by  the  jiresence  of  the  new  supplies  in  the  blood. 

Copious  water-drinking  and  exercise  cauftcan  increased  sepa- 
ration of  nrea.  Children  soci^to  more  in  pro'portiou  to  their 
weight  than  adnlts. 

Tlie  ijuantitative  estimation  of  urea  in  urine  may  be  made 
by  calculation  from  the  specific  gravity,  or  more  exactly  by  the 
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processes  of  Liebig  and  Davy.  For  general  clinical  purposes 
soflicicntly  accurate  results  may  be  obtained  by  the  first  method. 
The  second  and  third  methodB  are  better  suited  for  original 
researches. 

(a).  Eatimaiion  of  the  vrea  frmn  the  specific  gravity. — Prof. 
H&Qghton  has  di*a\ra  up  a  useful  table  which  indicutcs  at  a 
glance  the  quantity  of  urea  excreted  per  day,  provided  the 
number  of  ounces  of  urine  voided  in  the  twenty-four  hours, 
and  the  specific  granty  of  the  collected  quantity,  be  ascertained. 
The  table,  which  is  here  somewlaat  abridged  (see  next  page),  ifl 
one  of  double  entry,  and  the  daily  excretion  of  urea  is  obtained, 
in  grains,  at  the  joints  of  intersection  of  the  lines  indicating 
the  number  of  ounces,  and  the  specific  gravity  of  the  urine." 
This  method  is  of  course  inapplicable  to  urines  which  contain 
sugar  or  albumen. 

(&).  Liebig's  Volumetrical  metJiod. — Tliis  method  is  ba^  on 
the  property  of  urea  to  form  an  insoluble  precipitate  of  fixed 
composition  with  the  nitrate  of  the  protoxide  of  mercury.  But 
in  order  that  the  test  may  operate,  it  is  necessary  to  free  the 
urine  beforehand  from  phospliates  and  sulplmtcs.  It  is  also 
necessary  for  complete  accuracy  to  make  allowance  for  the 
chloride  of  sodium  present.  When  chloride  of  sodium  co- 
exists in  any  iiuid  with  urea,  the  nitrate  of  mercury  produces 
no  precipitation  of  urea  until  the  whole  of  the  chloride  of 
sodium  is  decomposed  with  formation  of  bichloride  of  mercury 
and  nitrate  of  soda.  After  this  conversion  is  completed,  urea 
begins  to  be  precipitated,  and  the  test  Bolation  is  to  be  added 
until  no  more  urea  remains  in  sulutiun.  This  |>oint  is  ascer* 
tained  by  a  solution  of  cai'bonate  of  soda,  which  immediately 
develops  a  yellow  colour  when — and  not  before — all  the  urea 
has  been  thrown  down  with  the  mercury. 

Three  solutions  are  therefore  required. 

Firef. — A  l>aryta  solution,  to  prcciifitatc  the  phosphates  and 
Bolphates.  This  is  composed  of  one  volume  of  a  a)ld  Hatnrnted 
solution  of  nitrate  of  baryta  mixed  with  two  volumes  of 
saturated  bar)'ta-water. 

Seconil.—ThQ  mercmial  test  solution.    This  contains  U* 52 


*  M«!d.  Tim.^  ud  Om.,  OoU  27,  1864. 
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grains  (0*772  gmmmea)  of  proto-aitrate  of  merctuT  in  ten  cubic 
centimetres  of  water, 

Tfiird. — A  solution  of  carbonate  of  soda  of  about  the  strength 
of  twenty  grains  to  the  ounce. 

As  the  preparation  of  the  first  and  second  solutions  is  very 
tronblt'souie — the  latter  csixjeiall) — it  ia  more  convenient  to 
puix^liase  them  ready  made.* 

Tlic  analysis  is  j)erformcd  in  the  following  manner  : — 

t.  Forty  cubic  centimetres  (or  two  volumes)  of  the  urine  are 
mixed  in  a  beaker  with  twenty  cubic  centimetres  (or  one  volume) 
of  the  bai^-ta  solution.  The  mixture  is  thrown  on  a  filter : 
fifteen  cubic  centimetres  of  the  filtered  fluid  (which  of  conrae 
contain  two-thirds,  or  ten  cubic  centimetres  of  urine)  are  care- 
fully measured  oS*  and  placed  in  a  small  beaker. 

2.  A  graduated  burette  is  filled  with  the  mercurial  solu- 
tion, which  is  then  very  carefully  dropped  into  the  beaker 
until  the  mixture  begins  to  become  turbid ;  a  few  drops 
generally  suffice.  A  note  is  taken  of  the  quantity  of  the  solu- 
tion used  to  reach  this  point :  it  indicates  that  all  the  cliloride 
of  soilinm  is  decom][}osed  and  that  the  urea  is  now  beginning 
to  be  precipitated. 

3.  The  mea-urial  solution  is  now  added  more  freely,  and 
thoroughly  mixed  by  means  of  a  glass  rod  :  a  copious  white 
precipitate  makes  its  appearance  and  the  analysis  approaches 
completion. 

4.  This  point  is  ascertained  by  jKiuring  some  of  the  carbonate 
of  so<la  solution  into  the  bottom  of  a  white  porcelain  plate  : 
and  l;iking  a  drop  from  the  turbid  mixture  in  the  beaker  by 
rocanti  of  the  stirring-rod,  and  letting  it  fall  into  the  solution 
on  the  plate.  As  long  as  the  drop  produces  only  a  wliite  curdy 
circle  the  mercurial  solution  is  to  be  still  added  ;  but  as  soon 
08  a  yellow  tinge  appears  the  analysis  is  finished. 

6.  The  quantity  of  mercurial  solution  used  Ib  then  read  off, 
and  the  portion  used  before  the  occurrence  of  turbidity  sub- 
tructed — the  remainder  is  what  has  been  employed  to  precipitate 
the  urea.    Each  cubic  centimetre  of  the  solution  used  indicates 

*  ThrM  ui'1  other  iral  solutions  for  Tolnmetrical  analysra  of  the  urine  may 
Im  bid  of  QriRiD,  Bnuhill  Kov,  I^vndoo  ;  and  frvm  ti'itbglU,  Cbtoiut,  Oxfuid 
BmiJ,  AlaDcbcatcr. 
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0'154  gram  (or  0*01  grftimne)  of  urea.  From  tbis,  by  an  easy 
calculation,  the  amonnt  of  ua^a  in  ten  cubic  centiniclres  of 
urine  may  be  ascertninwl  ;  and  if  the  number  of  cubic  centi- 
metres of  urine  voiJed  in  tlic  twenty-four  hom^  be  kno^vn, 
the  daily  excretion  of  urea  is  readily  calculated. 

(c).  Davjfs  process  is,  on  the  whole,  less  convenient  and 
exact  than  that  of  Liebig;  it  will  be  sufficient  to  indicate 
the  principle  of  it.  When  a  solution  of  iiy]iochlorite  of  soda 
(liquor  sodse  chlorinatai)  is  added  to  a  solution  of  urea,  the  latter 
ia  speedily  decomposctl^  and  its  nitrogen  set  free  in  the  gaseous 
Btate.  The  volume  of  nitrogen  evolved  furnishes  an  exact 
meaBure  of  the  urea  decomposed — each  cubic  inch  of  the  gaa 
corresponding  to  0*B5  grain  of  urea,* 

Pathohgiml  relalhm  of  urea. — llie  cjccretion  of  urea  in 
disease  has  been  examined  in  a  large  number  of  cases.  In 
the  acute  stage  of  feljrile  and  inflammatoiy  diseases,  there 
is  an  increased  formation  and  discharge  of  urea,  depending 
on  an  accelerated  metamorphosis  of  tissue.  When  the  crisis  of 
the  disorder  haspnsaed,  and  defervescence  seta  in,  the  excretion 
of  urea  falls  even  below  its  natural  average,  Tbis  rule,  how- 
ever, is  liable  to  exceptions  ;  it  appears  that  in  not  a  few 
instances  there  is  a  retention  of  urea  within  the  body  during 
the  p^Tcxial  period,  even  when  no  disorder  of  the  kidneys 
exists,  and  a  compensating  discharge  when  convalescence  begins. 
Acute  (inflammatory)  Bright'u  disease  is  a  constimt  exception  : 
the  urine  in  that  complaint  is  poor  in  urea  :  but  this  arises  not 
fW)m  diminished  fonnution,  but  from  defective  separation,  owing 
to  the  blocked-up  condition  of  the  urinifcrons  tubes. 

Frcrichs  found  in  one  example  of  acute  yellow  atrophy  of 
the  liver,  a  total  deficiency  of  urea  in  the  urine  :  in  a  second 
ca&e  tliere  was  abundance  of  urea  in  the  urine  discharged 
during  lifCi  but  only  a  trace  in  that  withdrawn  from  the  bladder 
oiler  deatli. 

In  chnmic  diseases  not  involving  the  kidneys,  the  excretion 
of  urea  has  not  usually  hern  found  materially  atfccted. 

In  saccharine  diabetes  there  is  an  excessive  separation  of 

*  For  fuller  detaiU  of  Ikli  analjiis  I  roust  refer  to  Par/i  pAp«r  in  the 
Philos.  Mjuc.,  Juno,  1SG4  ;  alio  bo  Dr  Thudichnni's  TrcAliac  on  tbc  Fnlhulugy 
of  Uio  Drioe,  where  UiIk  tut'lluH],  and  thnt  of  Liebig,  arc  deAcrUwJ  at  It'iigtli. 
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BB  might  have  been  expected  from  the  acoclenite<l  rate  of 
tifisne-mctamorphosis,  which  must  accompany  the  full  feeding 
and  nipid  emaciation  of  these  patients. 

In  a  case  of  dial>etes  int»ipidu3  (with  a  dailj  difichargo  of  12 
or  14  pints  of  urine),  I  found  the  excretion  of  urea  to  oscillate 
betweoi  394  and  505  grains  daily,  which  3rielded  a  mean  rate 
of  4}  grains  per  poand  of  the  body  weight.  This  is  about  a 
ftrartli  alxjve  tlie  average  for  healthy  individuals. 

In  both  acute  and  chronic  degeneration  of  the  kidneys 
(Bright's  disease)  there  is  a  marked  lessening  of  the  cxcrttion 
of  nrca,  as  will  be  more  fully  commented  on  when  those  diseases 
come  to  be  described. 

One  of  the  most  important  properties  of  urea  is  tlie  great 
facility  with  which  it  is  broken  np  and  resolved  into  new  com- 
pounds. This  property  comes  into  important  play  when  urea 
18  unnaturally  retained  in  the  blood  or  in  tlie  uriniu-y  passages. 
It  haii  Itetm  already  explained  with  what  conse*iuencea  this 
bland  and  innocuous  base  is  converted  into  pungent  carbonate 
of  ammonia  in  tlie  bladder  and  other  parts  of  the  urinary 
tract.  A  similar  conversion,  takinfj  place  in  the  blood,  is  the 
cause,  according  to  Frcrichs,  of  the  stonny  and  dangerous 
phenomena  of  uraemia. 

Dr.  Prout  believe<l  that  there  existed  a  peculiar  morbid  state 
characterized  by  an  absolute  and  relative  increase  of  tlje  ex- 
cretion of  urea,  miaccompauicd  by  pyrexia.  To  tins  condition 
Dr.  Willis,  who  adopt€<l  the  view  of  Prout,  gave  the  name  of 
Azohiria,  The  subjects  of  this  form  of  disease,  according  to 
Proot,  had  usually  a  frequent  and  urgent  desire  to  pass  water 
both  by  night  and  day.  This  seemed  principally  due  to  an 
irritable  sensation  referred  to  the  neck  of  the  bladder,  oc- 
casionally extending  along  the  urethra  ;  but  in  some  cases  it 
vaft  due,  at  least  in  part,  to  real  diuresis.  In  almost  every 
instance  the  quantity  of  urine  voided  in  the  twenty-four  hours 
was  somewhat  aljove  the  natural  standard.  The  quantity  was 
also  particularly  liable  to  be  increased  by  caoees  which  would 
scarcely  affect  a  person  in  jierfect  health,  at  IcuHt  to  the  same 
degree  ;  such  as  by  a  chilly  state,  mental  emotion  or  excite- 
ment, etc.* 

*  Trout :  Stomach  oud  Benal  DiuaMs.  oLh  edit,  p.  97^ 


In  addition  to  tlie  direct  nrinary  symptoms,  tlicro  was  some- 
times a  sense  of  weight  or  dull  jmin  iii  the  back,  iiccomimniod 
by  disinclination  to  bodily  exertion  ;  there  was  no  remarkable 
thirst ;  nor  craving  for  food  ;  nor  emaciation,  iloreover,  the 
functions  of  the  skin  appeared  to  l)e  little  deranj^ed. 

Such  is  a  summary  of  the  description  of  Prout.  He  does 
not  supply  any  details  as  to  the  daily  flow  of  urine  nor  the 
daily  amount  of  urea.  At  the  time  Prout  wrote,  very  little 
was  known  as  to  the  natural  (physiological)  variations  in  the 
excretion  of  urea  ;  and  tlio  opinion  he  held  as  to  urea  being 
chiefly  the  final  product  of  the  metamorphosis  of  the  gela- 
tinous tissncB  has  since  been  j)i*oved  to  bo  erroneous.  Look- 
ing at  the  question  from  the  standing-point  of  the  phy- 
siolojj^ical  doclrinee  now  in  the  ascendant,  it  is  difficult  to 
admit  the  existence  of  a  condition  characterized  by  tlie  incom- 
patible coincidences  of  an  increased  excretion  of  urea,  with 
absence  of  thirst,  absence  of  excessive  feeding,  and  absence  of 
emaciation. 

Precise  facts  in  supt>ort  of  Prout's  view  are  wanting.  "Willis's 
description  is  too  loose  to  give  much  confidence,  and  Hubse- 
qucnt  writers  have  contented  themselves  with  a  reference  to 
Prout  and  Willis.' 

Dr.  Parkcs,t  however,  records  a  rcmarkable  case  examined 
by  Dr.  Ringer.  The  jjatient  was  a  middle-aged  man  weighing 
109  jwunds,  who  was  not  febrile,  and  appeared  only  feeble. 
He  was  fed  on  the  ordinary  diet  of  the  hospital  (University 
College),  and  pu-ssed  in  each  twenty-foui'  hours  no  less  than 
1180  grains  of  urea  (mean  of  twelve  days),  or  10'3G  grains  to 
each  pound  avoirdujxjis  of  his  body-weight.  There  was  a  trace 
of  Bugiir,  but  not  enough  to  detcnnine  quantitatively.  The 
daily  flow  of  urine  in  this  case  amounted  to  dG  fluid  ounces, 
which  is  fully  double  tlie  normal  average. 

In  my  own  experience,  I  have  usually  found  that  cases  which 


*  The  bIx  ciues  reeordcil  by  Dr.  Handheld  Jonca  in  the  Brit.  Med.  3onu 
^OcL  12,  IStil,  under  Uie  title  uf  *' Cues  of  Uaturiii,"ftre  ao  dt* licieitt  in 
DeoMurj  drUilb  that  ihey  ftre  of  no  service  to  &  reader.  lo  ouly  oti«  o(  theia 
wu  thv  ttriue  of  tbutwenty-rourliuursculltcbed  a.nd  cxamiued,  uid  in  tltnlcuM 
only  on  one  occuiiou.  In  the  rczn&iDdtr  "bururiii''  oeema  Ui  have  be«a 
iufcrrcd  to  oxltt  frou  the  high  density  of  a  Bioglo  specimen. 

t  Patka  ;  Ou  ibo  Cufh^HMULiun  of  the  XJiitic,  p.  1174. 
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at  first  sight  appeared  to  belong  to  this  category — cases  exhi- 
biting a  dense  urine  and  a  train  of  nervous  symptoms — turned 
ont  on  more  exact  investigation  to  want  the  special  feature 
indicated  by  Prout  as  the  essential  one  ;  namely,  an  absolute 
increase  in  the  daily  discharge  of  urea.  Nevertheless,  some 
&cte,  rarely  observed,  have  left  an  impression  on  my  mind  that 
Prout's  description  is  not  altogether  fanciful.  The  following 
case,  which  I  saw  with  Mr.  Greaves  of  this  town,  seems  to 
have  been  one  of  those  Prout  had  in  view  when  he  drew  up 
bis  account. 

Mr.  L.,  a  man  about  50,  complained  of  troublesome  irritation  at  the 
back  of  the  pharynx,  debility,  want  of  energy  and  power  of  application  to 
business.     In  the  preceding  three  months  he  had  lost  20lbs.  in  weight. 

The  urine  was  first  examined  by  me  on  May  23,  1S63.  It  had  sp.  gr. 
1029,  and  contained  a  small  quantity  of  sugar,  but  less  than  one  grain  to 
the  fluid  ounce.  This  was  the  only  occasion  on  which  I  detected  sugar,  but 
Mr.  Greaves  ha<l  found  it  once  or  twice  previously.  It  was  arranged  that 
the  whole  of  the  urine  voided  in  each  24  hours  should  l)e  separately  col- 
lected and  sent  for  analysis.  This  was  done  for  three  successive  days  ;  and 
three  weeks  later  it  was  duno  again  for  two  successive  days.  The  following 
tabk  exhibits  the  result  of  the  examination  : — 


May 
June 


This  patient  was  not  febrile  ;  his  weight  was  120  lbs. ;  there  was  little 
appetit«,  and  no  thirst,  and  yet  he  excreted  d.iily  4 '6  grains  of  urea  for 
each  p<mnd  of  body-weight  on  these  live  days,  which  is  fully  a  quarter 
beyond  the  usual  average.  1  saw  the  patient  again  toward  the  end  of 
January,  1863.  The  urine  had  then  lost  its  peculiarity ;  and  tho  health, 
under  n  regulated  diet  and  exerci.se,  aud  a  coarse  of  vegetable  tonics, 
with  citrate  of  potash,  had  become  completely  re-established. 

Prout  was  of  opinion  that  these  cases  were  pathologically 
related  to  diabetes ;  and  he  conjectured,  though  he  had  not 
witnessed  the  fact,  that  they  often  developed  subsequently  into 
that  disease.  That  there  is  some  relation  between  the  two 
conditions  seems  not  improbable  ;  in  the  cases  of  Dr.  Ringer 
and  myself  a  small  quantity  of  sugar  was  temporarily  present 
in  the  urine  with  the  excess  of  urea. 


Quantity  per  day. 

Sp.  ST. 

Total  urea. 

25     . 

.  27    ounces 

1029-5 

£42  grains. 

26 

.     .  304      » 

1029-75 

559      „ 

27    . 

.  31        „ 

1028-25 

655      „ 

18 

.     .  29        „ 

l('27-5 

665      „ 

19    . 

■  34        „ 

1020-5 

610      „ 
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In  the  case  just  related  the  cause  of  the  complaint  whb 
mental  anxiety  :  and  in  all  the  instances  wliich  I  have  been 
inclined  to  place  in  this  group,  the  orif^in  of  the  disorder  could 
always  be  traced  to  some  kind  of  mental  emotion. 


CHAPTER    IV. 

ABNORMAL  SUBSTANCES  IN  TFE  URINE 
ORGANIC  DEPOSITS. 


I.— PIGMENTARY  PARTICLES. 

Thesb  objects  deserve  a  passing  notice,  from  the  fact  that 
they  are  frequent,  almost  constant,  if  not  absolutely  constant, 
objects  in  urinary  deposit*,  and  have  n(»t  liitherto  been  de- 
scribed. They  are  especially  abundant  when  there  is  a  copious 
shedding  of  epithelium  into  the  urine  ;  but  they  are  not  a&jo- 
ciated  with  any  particular  kiudis  of  epithelium,  and  appear  in- 
dlBcriminat^ly  with  renal,  vesical,  uretliral  and  even  vaginal 
epithelium. 

They  never  exist  in  such  quantity  as  to  form  the  cmtire  of 
s  viaible  urinary  sediment ;  they  are  only  to  be  recognised  by 
the  microscope.  They  vary  exceedingly  in  size,  shape  and 
colour  :  and  yet  they  are  easily  identified.  They  appear  espe- 
cially under  two  conditions :  namely,  as  free  amorplious  parti- 
cles, and  cell-like  bodies  (or  celloids).  The  accompanying 
figure  represents  the  more  common  forms  (Fig.  16). 

The  free  umoq)hou8  matwes  (a  a)  are  of  a  reddisli-brown  or 
brownish -orange  colour,  varying  in  size  from  mere  specks  jnst 
visible  under  the  microscope  to  particles  as  large  as  pus  glo- 
bules or  larger. 

The  cell-like  particles  have  a  peculiar  appearance,  very  diffi- 
cult to  explain.  They  never  present  an  umnistakenbly  cellular 
character  ;  they  appear  flat,  never  spherical.  Their  outline  is 
generally  an  oblique  ovoid.  Within  this  outline,  which  is 
generally  of  exceeding  deliciicy,  and  of  perfect  definition,  He 
masses  of  red  or  orange  pigment  exactly  resembling  tlie  iVce 
amor|>hous  particles  already  described.  Sometimes  tlie  pigment 
fills  the  entire  outline  (c) ;  but  generally  some  portion  of  thu 
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celloid  is  free,  and  the  pifrrnent  is  accumulated  in  one  or  more 
heaps  filling  up  the  outline  to  very  different  degi^eea  {b  b). 
Sometimes  there  is  only  just  a  granule  of  pif;Tnent  in  the  entire 
celloid,  or  there  may  not  even  be  any  in  at  all  (</).  In  the  last 
ease  the  celloid  has  a  i>eculiar,  faint,  blueish,  raothcr-of-pearl, 
lusti-e.  When  the  celloid,  on  the  other  liand.  is  stuifed,  n&  it 
were,  with  the  pigment,  it  loses  its  traiis])arency  and  appears 
almost  black  in  the  field  of  the  microscope  («).  Not  nnfre- 
quently  the  outline  is  incomplete,  presenting  an  apjjcarance  as 
if  half  or  more  of  it  had  been  carried  awny,  but  without  at  all 
interfering  with  the  condition  of  the  remainder  (/), 


Flo.  16,  Pigmentary  piutlcloft.    n  ».  Fro«  UDoqihoun  {mrtlclM :  b  t.  CeDolilii, 
uoiititiuliitf  plKiiHUitMry  itajtieleii. 

The  celloids  vary  in  size  from  a  mere  speck,  less  than  a  blood 
corpuscle,  to  a  5Uj>erHcie8  as  large  as  that  of  a  pavement-epithe- 
lium cell.  The  ordinary  dimensions  are  from  ^Vno  ^^  lAn  ^^ 
au  incli.  They  keep  bndly  iu  urine,  and  disapitcur  altogether 
when  decomposition  sets  in. 

These  particles  ai*c  not  confined  to  any  particular  state  of  the 
urine,  and  have  not,  so  far  as  I  have  ascertninod,  any  precise 
pntliological  iiit,'nification  ;  though  they  arc  always  much  more 
uumcix>us  in  Bright's  disease,  vesical  calculi,  purulent  urine, 
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lencorrhoea  nnd  urethritis,  than  when  the  urine  is  free  from 
morphological  elements. 

I  am  unable  to  explain  their  presence  in  urine.  I  have 
found  them  in  quantities  in  the  atrophied  kidneys  of  chronic 
Bright's  disease.  But  I  have  also  found  exactly  similar  bodies 
in  places  fur  removed  from  the  uriuar}'  jwissagcs — in  the  brain, 
in  the  vicinity  of  old  apoplectic  clots,  in  the  nei*(hbourl)ood  of 
old  extravasations  in  other  places,  in  cnocphaloid  growths  and 
other  tumours. 

I  have  been  in  the  habit  of  noticing  these  objectfl  for  many 
years,  and  have  rcfjarded  them  as  derivatives  of  ha;matine  ;  but 
how  they  come  to  assume  their  peculiar  forms  I  cannot  con- 
jecture. 

H.-EXTKA-RENAL  EriTHEUUM. 

Any  part  of  the  genito-urinary  passages  may  shed  its  epithe- 
lium into  the  urine  so  as  to  fonn  a  sediment. 

The  urines  of  the  two  sexes  differ  notably  in  the  character 
and  quantity  of  the  epithelial  cells  foimd  in  them.  This  arises 
from  anatomical  differences  in  the  lower  genito-urinary  pas- 
sages ;  and  advantage  may  sometimes  be  taken  of  this  circum- 
stance to  distinguish  the  sex  of  the  individual  whose  urine  is 
under  examination. 

In  the  male  sex  an  epithelial  deposit  of  extra-renal  source  is 
most  commoidy  derived  li'om  the  urethra  and  prostate  gland, 
and  is  conn>osed  of  oval,  tailed  or  rounded  cells  (Fig.  17),  al)Out 
twice  as  large  as  pus  cells  and  usually  fhittened.  A  dejwsit  of 
this  sort  is  always  scanty,  and  to  the  naked  eye  presents  the 
appearance  of  a  collection  of  whitish  Hakes  and  strings.  AVhon 
taken  up  by  the  pipette  for  examination,  tliese  flakes  are  found 
to  have  the  viscid  glairj'  character  of  mucus.  A  sediment  of 
this  chai-acter  is  not  uncommon  in  men ;  in  many  cases  it 
may  be  distinctly  traced  to  an  old  gonorrhoea,  which  has 
long  since  pa.ssed  away  leaving  no  otiier  vestiges  behind  it. 
The  deposits  found  in  the  urine  of  i>crsons  subject  to  noc- 
turnal emissions  have  very  much  the  same  apiiearancc  to  the 
naked  eye. 

It  is  well  to  be  aware  of  the  nature  of  this  deiwsit.  Youths 
principally,  but  older  men  not  unfrequently,  observe  for  them- 
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Belves  the  presence  in  their  urine  of  the  strings  and  flukes  jufit 
described  ;  and  tliey  are  liable  to  become  subject  to  hypochon- 
driacal feare  aiid  anxiety  respectinj^^  them.  Such  individuals 
are  common  victims  of  miprineipled  empiricH.  T  was  recently 
consulted  by  a  gentleman  who  paid  very  large  sums  to  a  quack 
who  had  persuaded  him  that  the  flaky  shreds  in  his  nrine — 
the  innocuous  vestiges  of  a  gonorrhoea  contracted  five  yciu's  pre- 
viously— were  of  a  dangcrons  nature,  and  required  active  end 
long  continued  tn;atmcnt.  It  is  not  a  trifling  mailer  to  be 
able  to  allay  the  alarm  of  such  patients,  and  to  convince  them 
that  the  subject  of  their  anxiety  is  wholly  unimportant. 


Pin.  i;    Oval  and  bdlod  e]iirhellAl  coD*.  funiKl  tn  th«  thready  a&d  (liJcj  doposiiof 
the  arino  of  «  man  who  bad  fnnDerljr  mffervd  from  goxuffriMaiL 


In  females,  epithelial  sediments  are  both  common  and  abun- 
dant. From  tlic  Kimple  short  urethra  the  urine  receives  little 
or  nothing  ;  bnt  the  vaginal  membrane  is  invested  in  an  exten- 
sive tract  of  pavement  epithelium,  the  elements  of  which  arc 
deta<;liwl  with  facility  and  in  great  quantity,  giving  rise  to  an 
abundant  amoriJhoiis.looking,  light,  cloudy  deposit  in  the  urine. 
Wficn  examined  iiucioscopically  tliis  deposit  is  found  composed 
of  largo  flat  cells  resembling   the   epithelia  of  the   moulU 
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(Fig.  18).    The  cells  either  lie  discrete,  or  united  by  their 
borders  into  patches  of  rude  mosaic. 


Fio.  18.  Taj^nol  epithelium  in  the  urine. 

A  deposit  of  this  character  is  found  only  in  the  urme  of 
females,  and  comparatively  few  are  wholly  exempt  from  it.  In 
the  subjects  of  vaginal  leucorrhoea  it  is  always  abundant;  but 
it  is  also  present  frequently,  and  in  quantity,  where  there  is 
no  appreciable  disorder  of  the  genital  passages.  Even  young 
.(female)  children  may  have  a  sedimentary  urine  from  this 
cause,  especially  those  of  a  strumous  habit. 

The  epithelium  of  the  bladder,  ureter  and  pelvis  of  the 
kidney  finds  its  way  into  the  urine  of  both  sexes  in  cases  of 
vesical  calculus,  renal  calculus,  and  pyelitis  from  any  cause. 
The  epithelium  which  lines  these  parts  is  of  a  transitional 
character,  and  presents  a  great  variety  of  forms — cylindrical, 
spindle-shaped,  caudate,  oval,  spheroidal  and  irregular 
(Fig.  11*).  It  cannot  fail  to  be  noticed  how  like  some  of  these 
cells  are  to  cancer-cells  :  so  like  indeed  that  the  recognition  of 
cancer-cells  (as  such)  in  the  urine  becomes  a  matter  of  very 
great  uncertainty.    In  cases  of  suspected  pyelitis  tlio  existence 
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of  cells  of  Uiis  class  in  the  urine,  greatly  fortifies  the  diagnosis, 
(See  PYKUTia) 


Fio.  10.  Epithelial  cqIU  frum  the  bladder,  uroCor.  and  polrta  of  Lbe  kidney. 


Ill,— RENAL  EPITHELIUM  AND  CASTS  OF  TCTJES ;  THE 
DEPOSITS  ASSOCIATED  WITH  ALBUMlNtfRIA. 

As  renal  epithelium,  and  casts  of  the  uriniferous  tubcR,  are 
commonly  found  together,  it  will  be  convenient  to  consider 
them  in  conjunction. 

The  nriniferous  tubes  are  lined  with  a  single  layer  of  sphe- 
roidal epithelium.  The  cells  of  this  layer  in  the  cortical  part 
of  the  kidney  consist,  in  the  healUiy  staU.*,  of  a  round  or  slightly 
oval  nucleus  having  a  delicate,  regular  outline,  reserabling 
closely,  both  in  size  and  aspect,  (except  in  not  being  biconcave) 
the  red  corpuscle  of  the  blood  ;  around  this  nucleus  is  aggre- 
gated a  quantity  of  solid,  yet  triable,  faintly  granular  sub- 
stance (Fig.  20  a  a).  A  distinct  cell-wall  is  nsually  uuder- 
fitood  to  exist  around  each  nucleated  mass ;  but  my  own  ob- 
Borvations  tend  to  support  the  view  of  Dr.  Beale  that,  in  the 
convoluted  tnbes,a  distinct  cell-wall  can  only  occajiionally  be  seen. 
When  the  cut  surface  of  a  healthy  kidney  is  scrai>ed,  the  nu- 
cleated musses  are   freely  sepai'atcd  &om  each  other.    The 
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nnclens  itself  is  then  seen  to  be  exceedingly  uniForm  in  sizo 
and  diape  ;  but  tiiu  grauiiliir  matter  suiToundin^'  it  is  vary 
irre*^dBr.  SomiitimeK  the  nucleus  is  quite  free;  more  commonly 
it  is  embedded  in  granular  matter.  Sometimes  this  latter 
forma  a  8i>bcroidftI  masSf  with  a  more  or  lesB  distinct  cell-wall ; 
sometimes  the  granular  muKs  looks  as  if  partly  broken  oft';  or 
there  remains  only  a  small  quantity  of  it  adhering  to  the 
nucleus.  In  the  straij^ht  tubes  the  cell-wall  is  always  distinct 
enough,  and  the  cells  are  flatter,  so  that  the  available  bore  of 
the  tubes  is  larger  in  the  pyramidal  than  in  the  cortical  por- 
tions. "Wlien  theix'  is  rapid  jn'oliferatiou  of  the  epithelium 
of  the  uriuiferous  tubes— (aii  in  the  large  white  or  mottled 
kidney)  the  nucleus  is  fm^ucntly  seen  cleft,  into  two  or  three 
nucleoli,  and  the  cell  puts  on  the  ap^>earauce  of  a  pus  corpuscle. 


Pro.  30.  Roiul  QptthcHuTn.     n  a.  Notuml  napennuico  of  the  ccIIp;  h.  AtT>jph)ed  and 
tlialul«ipatod  rciwl  coU« ;  r.  Bcooal  oeiu  tn  a  lUtc  ot  tmtty  degenurntiuD. 


The  epithelial  lining  of  the  nriniferons  tubes  is  liable  to  be 
separated  from  the  basement  mcrabrane,  in  certain  diseased 
conditions,  and  discharged  witii  the  urine.  Coagulable  matter 
is  also  liable  to  bo  poured  into  the  uriniferous  tubes,  and 
having  solidified  there,  is  afterwards  washed  out  by  the  stream  of 
urine,  and  appears  therein  as  casts  or  moulds  of  the  tubes. 
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The  epithelium  aud  ciista  tlius  discharged,  present  a  number 
of  inodificatious  of  ronn  und  aggregation  which  scrre  to  indi- 
cate and  distinguish  pttrticmlar  states  of  disease  in  the  kidneys. 

Renal  epithelium,  forming  a  urinary  dc}>08it,  occurs  usually 
in  scattered  patches  ;  but  in  the  acute  form  of  £nght*s  disease 
the  epithelium  is  detached  in  coherent  pieces  M'hich  constitute 
casts  of  the  entire  lumen  of  the  tubes.  These  aro  "  the  epithe- 
lial casts  "  to  be  presently  mentioned.  The  cells  never  perhaps 
preserve  |)erfectly  their  normal  form.  The  most  common 
change  is  a  greater  or  less  disintegration  or  breaking-up  of  the 
cells  into  amoi-})hous  granular  matter,  which  readily  takes 
place  from  the  absence  or  extreme  tenuity  of  the  cell-wall. 
The  cells  also  become  atrophied  (B^ig.  20  b) ;  and  not  unfre- 
quently  degenerated  into  fatty  corpuscles  (r)  which  are  signi- 
licant  of  changes  in  the  kidney  of  most  serious  nature. 

Casta  of  the  m'iuiferoua  tubes  present  the  following  va- 
rieties : — 

1.  EpitheUal  casta  (Fig.  21  a  a), — ^Tliese  consist  of  a  cylinder 
of  coagnlable  matter,  studded  over  with  epithelial  cells  which 
adhere  thereto  and  are  partly  imbedded  therein. 


Tn,  n.  «  •, 


"  mntM :  h  h.  '*  OpKquB  irmnulAr  "  cull,  from  a  oua  of 
MUbe  Briffht't 
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2.  Oiiaqm  gramdar  casta  (Fig,  21  I  h). — These  have  a  dark 
coaraely  gi-anular  appearance,  and  are  generally  of  mediom 
size  (-7^^  of  an  inch  in  diameter). 

3.  Transparent  or  waxy  casts  (Fig.  22). — These  are  clear, 
glassj,  fibrinous  cylinders,  sometimes  so  transparent  as  to  be 
invisible  until  tinted  artificially  by  means  of  Iodine  or  a  solu- 
tion of  Magenta ;  sometimes  faint  markings  map  their  surface, 
or  they  sliow  a  faint  molecular  composition.  They  present 
extreme  differences  of  diameter ;  the  smallest  are  not  more 
than  the  breadth  of  a  blood  corpuscle  {a  a)  ;  the  largest  are 
7  ^7  of  an  inch,  or  more,  in  breadth  {b  be);  others  again  aro 
medium  sized. 


Pro.  22.  Wiixy  CAHtn.  a  a.  Prom  the  urino  of  n  iruin  with  chronic  nrifibt's  <Iinewo  of 
ei(;ht  inonthH'  diimtion  (iirlue  blixxiy,  intcHMjly  nllmnibioiiH,  iin.-uuin.-iL,  dc^ith  from 
piieiimoniii) ;  1/  b.  From  a  caw  »i(  chronic  llri'fbt'H  diHoaso  (L»rj{C  wliito  kidney)  ; 
e.  Vrom  a  cose  vt  chronic  Bright'a  UInimso  (cuntrocted  ludnoy  with  fatty  do- 
genuration). 


4.  Fafft/  casts  (Fig.  23  a  a). — Sometimes  a  transparent  cast 
is  studded  with  tolerable  uniformity  with  minute  oil  particles : 
more  commonly  the  oily  particles  are  iiregularly  distributed 
in  and  on  such  a  cast ;  sometimes  again  they  are  collected  into 
dark  botrj'oidal  masses — apparently  the  result  of  the  brcakiiig- 
up  of  au  adherent  cell  which  has  undergone  fatty  degeneration. 
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5.  Blood  Cash  (Fig.  23  h  b). — Sometimes  these  nrc  exceed- 
ingly beaQtiiii]  objects,  being  i>erfeet  cylinders  composed  of 
delicate  circles  pliiced  in  apjxjsition  ;  more  generally  a  fibrinona 
cast  is  studded  irregularly  with  blood  corimsclea,  some  perfect, 
and  some  w'Qjercd  and  contorted ;  sometimes  tlie  caat  Beema 
composed  of  blood  disks  crushed  or  compressed  into  a  cylin- 
drical mould  (r). 


Fio.  13.    aft.  FattTouts;  (  &.  ninodcjuta;  dd.  Freo  ffttty  inoleculM. 

6.  Pus  Cash. — Dr.  Cf.  Johnson  Las  described  and  figured 
moulds  or  casts  of  the  uriniferons  tnl>es  composed  of  pus 
corpuscles.  In  two  such  cases,  examined  jyost  marlem^  he 
found  multiple  abscesses  in  the  kidneys.  In  a  case  exnmined 
by  myself,  M'here  both  kidneys  were  riddled  with  myriads  of 
Becondary  aliscesses,  tlie  urine  found  in  the  bladder  after  death 
contained  no  recognisable  tnlwi-cast-s ;  the  observation  wns, 
however,  an  imperfect  one,  owing  to  commencing  ammoniacal 
decomposition  of  the  urine,  which  may  have  caused  disintegra- 
tion of  any  pre-existing  casts. 

To  the  naked  eye  depnsits  of  renal  epithelium  and  tnbe* 
casts  appear  amorphous:  they  are  often  very  scanty,  and 
resemble  a  uloud  of  uiiicus:  sometimes  Lliey  are  more  dense 
and  form  a  white  Hour-like  sediment. 
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Clinical  sigmjlatnre  of  renal  cpUhelium  and  tube^asts, — The 
most  univursal  iuforcnr^  from  Llie  presonco  oT  these  IkhHcs  iu 
the  urine,  is  the  pxisteneo  of  ftomc  orf^onic  miHchicf  in  the 
kidneys.  Bnt  a  stndy  of  their  vai'ious  forms  and  appearances 
ftirnishes  still  fdrtlicr  informntion  of  great  weight  iu  the  diag- 
nofii8  and  prognoaia  of  the  different  atages,  and  diiferent  typeg 
of  renal  degeneration,  This  subject  cannot,  however,  be  ad- 
rantageouBly  considered  in  the  present  section,  but  will  take 
its  place  more  a]jpropriately  in  the  chapters  on  Bright*8  disease. 
The  foUowin*^  general  remarks  may,  however,  find  room  liere  : — 
•  1.  The  deposit  may,  .and  generally  does,  contain  a  mixtnrc 
of  two  or  more  varieties  of  casts  and  cells. 

2.  Conclusions  as  to  their  pathological  meaning  mnst  be 
deduced  from  the  prevailing  types  rather  than  from  the  absence 
or  presence  of  one  or  two  of  a  particular  character.  For 
example,  it  must  not  be  assumed  that  the  kidneys  are  in  a 
state  of  hopeless  fatty  degeneration,  or  even  commencing  to 
undergo  that  change,  becau.se  one  or  two  cells,  or  one  or  two 
casts  display  oil  molecules. 

3.  It  is  necessary,  in  order  to  avoid  serious  errors,  to  examine 
specimens  of  urine  passed  on  two  or  three  separate  days. 

4.  Bearing  in  mind  these  precautions,  and  having  regard  to 
the  previous  history  of  the  case,  the  following  conclusions  are 
gmei'iiHy  warranted,  (a).  Epithelial  casta  and  blood-casts 
indicate  a  disease  of  recent  origin,  {b).  Transparent  large 
waxy  cftst-a,  mixed  with  dark  granular  casts,  indicate  a  chronic 
disease,  (r).  Kpithelium  and  costs  containing  mnch  fat  indi- 
cate fatty  degeneration. 


IV.— FATTY  MATTER  IN  trRINE. 


Fatty  matter  appears  in  urine  under  a  variety  of  circumstances, 

1,  In  the  preceding  section  it  has  been  shown  that  tiil>e-casts 
ftnd  renal  cpiUieliom  (sometimes  vaginal  epithelium  also)  are 
liable  to  undergo  fatty  degeneration,  and  oily  particles  then 
appear  in  the  nrine,  either  cnclo3c<l  in  the  altered  cells  or 
lying  free.  Dr.  Beale  has  shown  that  the  oily  matter  under 
thefie  circumstances  contains  cholesterin  disf^olved  in  it. 

2.  In  the  condition  called  chylous  urine,  free  fat  is  dis- 
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charged  in  ^cAt  quantity,  either  in  the  form  of  plobulea 
risible  luider  the  mici*oscope,  or  more  commonly,  (lin<Jed  into 
molecules  so  small  that  they  appear  only  as  granular  pfuticlcs, 
nnder  the  higheet  mafrnifyin^  }K>wer8.    (See  Chyix)v.s  Urixe.) 

3.  The  disc^harge  of  quantities  of  fluid  fat  liy  the  kidneys 
is  a  phenomenon  bo  extraordinary  and  imex|)cctcd,  that  its 
occurrenee  has  been  don!>ted.  But  there  appear  to  )>e  a  few 
well  authenticated  instances.  My  colleague,  Mr.  Turner, 
infonns  rao  that  such  an  instance  fell  under  liis  own  notice. 
The  patient  was  taking  cod-liver  oil,  and  each  day  there  was  a 
discharge  of  yellow  oil  with  the  urine.  Two  examples  have 
also  been  brought  forward  by  Dr.  C.  Mettcnheimer  :  one  was  a 
man  with  cancer  of  the  lungs,  who  was  taking  daily  a  table- 
spoonful  of  cod-liver  oil ;  the  second  was  a  woman  convalescent 
from  at*utc  nephritift,  who  was  t4ikinji:  the  cmnlsio  cannabina.* 
Dr.  Henderson,  likewise,  dcftcribea  tliree  cases  of  licart  disease, 
in  which  oil  globules  ap|K;ared  on  two  or  three  occasions  in  the 
nrine.    (Brit.  Med.  Joum.,  1S5H.) 

4.  Concretions  containing  fatty  matter  have  been  encoun- 
tered in  the  urinary  bladder.    (Sec  Urostealith.) 

5.  Kieslpine,  —  This  is  a  name  given  by  Nauche  to  a 
peculiar  |K'llicle  said  to  form  on  the  urine  of  pregnant  women 
when  left  at  rest  for  n  few  days,  and  said  to  contain  fatty  and 
caseons  matter.  Much  has  been  written  on  the  nature  of  this 
pellicle  and  its  value  as  a  sign  of  pregnancy ;  but  the  accounts 
are  so  contradictory  tliat  no  safe  conclusions  can  be  drawn 
from  them.  I  have  carefully  looked  over  all  the  observations 
hitherto  made  on  the  subject,  and  am  inclined  to  believe  tJiat 
the  kiesteine  pellicle  is  nothing  more  nor  less  than  the  mould 
ftmguB  which  is  apt  to  grow  luxuriimlly  in  urines  contain- 
ing organic  matters.  The  urines  of  pregnant  women  are 
likely  to  form  a  fitting  nidns  for  this  fnngus  from  the  large 
quantity  of  epithelial  dt^bris  which  they  gcnerelly  contain.  A 
very  full  account  of  the  literHtm*e  of  this  subject  is  given  in 


•  C.  Mettcnheimer— A rchir.  d.  Vcrein.  Bd.  i.,  p.  574.  See  aUo  A.  O. 
Long's  I>orpftt  Tbeiin,  l>e  adipt  in  uvtita  d  frmbus,  kc.  US52).  Tbc-re  in  no 
donl't  thflt  oiLii  luiJ  (Id^i),  fi-^d  wJLb  on  cxcouive  quuitity  of  £it,  excrete  oity 
ni&tt«r  in  coDvideniMe  |>roi>orUoo  with  Uiii  nrioe,  n  m  to  yielJ  ylobulvi 
Tkible  with  tbc  micruscajx;. 
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"Montgompir'B  "  Signs  and  Sjnnpt^mR  of  PrcgTianpy.*'  A 
paper  by  R.  C.  fioldini:  in  t}ie  British  Obstetric  Record  for 
18-17 — 48,  and  another  by  Hicka  in  the  Lancet  for  1859, 
Tol.  ii.  p.  281,  may  olw)  be  consulted.  The  question  deserves 
to  be  ro-examined;  bat  the  investigation,  to  be  of  use,  must 
he  conducted  ^nth  much  more  rigorous  exactness  tlian  auj 
hitherto  published. 

T.— PCS  IN  CKINE. 

TTrine  containing  puB  is  turbid  and  milky  when  voided. 
Alter  standing  a  while,  it  deposits  a  dense  yellowish  white 
sediment.  Pus  presents  a  very  different  appearance,  according 
a£  tbe  reaction  of  the  urine  is  acid  or  alkaline.  In  the  former 
case  the  dc]K)8it  is  loose,  and  the  coq>U8cles  discrete ;  but  if 
the  urine  be  alkaline,  aR  it  often  is,  from  ammoniacal  doconi]X)- 
sition,  the  pus  coheres  into  a  vi&cid  tenacious  ma.ss,  winch  coil 
be  dra^^Ti  out  into  loug  tough  strings.  This  latter  appearance 
is  dia':;noBtie  of  pus. 

Jifuro-cJiemiml  cJMractera. — Pus  possesses  an  analogous  con- 
stitution to  blood,  and  is  composed  of  cellular  particles  floating 
in  a  liqnor  puris.  Liquor  puns,  like  liquor  sanguinis,  is  an  albu- 
minous saline  fluid;  therefore  purulent  urine  necessarily  con- 
tains more  or  less  albumen — the  quantity  varying,  according 
to  the  proportion  of  pus  present,  fiom  a  trace  too  slight  for 
detection  by  ordinary  reagents,  to  a  considerable  impregnation. 
It  is  BomctimcB  a  point  of  importance,  and  alwaj's  of  consider- 
able nicety,  to  decide  wlicthcr  the  quantity  of  albumen  in  a 
pTHTilent  urine  is  no  more  than  can  bo  accounted  for  by  the  pus 
present,  or  whether  some  of  it  is  not  due  to  renal  disease. 
Such  a  question  occasionally  arises  in  cases  of  vesical  calculi, 
accom|)anied  with  catarrh  of  the  bladder — most  surgeons 
holding  that  the  co-existence  of  renal  degeneration  constitutes 
a  bar  to  operation.  Usually,  purulent  urines  become  merely 
hazy  with  nitric  aciti ;  and  the  quantity  of  pus  must  be  very 
great  indeed  to  account  for  a  largo  deposit  of  albumen.  Im- 
portant assistance  in  doubtful  cases  is  to  be  obtained  by  a 
diligent  search  for  tnbo-casts  in  the  freshly  voided  urine. 

The  chemical  test  for  pus  is  the  conversion  of  it  into  a  Tiscid 
mass  by  the  addition  of  liq.  potasssB  or  liq.  ammonisc. 
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The  pns  rorpnsple  is  a  spherical  cell,  about  one-third  larger 
than  a  red  blood-disk.  Examined  without  reagents,  it  appears 
opaque,  jfranular  on  the  surface  and  yellowish  (Fig.  24,  a). 
The  denser  the  urine  the  Bmaller  and  more  crumpled  becomes 
the  pus  corpusc'lo  j  whcreaB,  the  addition  of  water  expands 
and  clears  it — Boinetimes  bringing  into  view  the  nucleus. 
This  effect  is  brought  about  much  more  quickly  and  powerfully 
by  a  drop  of  acetic  a(*id,  iuRinimtcd  beneath  die  covoring  glass. 
The  nucleus  thus  displayed  ih  found  to  he  cleft  into  two,  three, 
and  flomctimes  four  nucleoli  {b).  If  the  acid  be  added  in 
excess,  the  cell-wall  and  contents  disappear  altogether,  and  the 
deft  nuclei  float  txa  in  the  fluid. 


Fto.  34.  Piu  glohulm.    «.  inUioot  m^ioata ;  b  h.  After  Ota  uddlUuo  of  uetlc  acUL  ] 

Clinical  sujjiijknnre. — The  importance  of  pns  in  urine  de- 
pends on  its  source  and  quantity.  Suppuration  may  take  place 
iu  any  part  of  the  gcnito-urinary  passages,  or  abscesses  of 
adjacent  part*  may  burst  into  these  and  cause  pns  to  a|)pear  in 
the  urine.  It  is  therefore  always  denirablo  to  decide  the  ana- 
tomical source  of  the  pus.  This  is  not  always  easy,  and  some- 
times it  is  imposaible.  The  following  aro  the  points  to  be  held 
in  yiew  in  such  an  inquiry  : — 

When  pus  is  derived  from  the  urethra  (as  in  gonorrhoea)  a  drop 
or  two  may  be  squeezed  from  the  meatus  urinariua  by  com- 
prcAsing  the  penis.  Gonorrhoea  is  the  commonest  cause  of  pus 
in  the  urine  of  men.  The  quantity  is  always  umall,  and  the 
general  i)roi>crtieH  of  the  urine  are  not  aQ'ected  thereby. 

In  women  the  most  common  cause  of  slight  admixtures  of 
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pns  with  tlie  iiriiu'  is  ltiicorrli<r;i.  wliifli  l'crr;iv-  if-cll'  I'V  (lie 
co-t'xislenrij  <>r  al.uitiLiiicc  nf  |.aviiiiciil  fi-ii  ln-liiiiti. 

Pus  I'rom  the  bladder  has  a  more  serious  significance,  as  in- 
dicating the  existence  of  cystitis.  Usually  there  is  little  diffi- 
culty in  tracing  this  to  its  right  source  by  the  local  symptoms. 
In  severe  cases,  the  excessively  frequent  micturition — every  ten 
or  fifteen  minutes — the  ammoniacal  state  of  the  urine  when 
voided,  and  the  speedy  gelatinisation  of  the  pus  into  a  viscid 
mass,  leave  no  doubt  on  the  mind  of  the  practitioner.  But 
when  the  cystitis  is  slight  and  of  old  standing,  there  is  more 
difficulty,  Bs  the  urine  may  retain  its  acidity,  and  micturition 
may  not  be  very  frequent.  The  presence  of  stone  in  the  blad- 
der, an  enlarged  prostate,  the  history  of  a  past  lithotomy, 
or  of  an  old  stricture,  generally  gives  a  key  to  the  source  of 
the  pus. 

Suppuration  in  the  pelvis  of  the  kidney  (pyelitis)  is 
generally  indicated  by  direct  signs  of  irritation  in  the  loins. 
When  these  are  absent,  reliance  must  be  placed  on  finding, 
with  the  pus,  epithelial  elements  of  transitional  character  (see 
Fig.  19),  an  acid  reaction  of  the  urine,  and  absence  of  signs 
pointing  to  the  bladder  and  urethra. 

The  bursting  of  an  abscess  into  the  urinary  passages  is  usu- 
ally signalised  by  a  sudden  irruption  of  a  large  quantity  of  pus 
into  the  urine.  Perineal  abscesses  opening  into  the  urethra 
can  scarcely  be  overlooked  ;  but  perivesical  and  perirenal  ab- 
scesses are  more  difficult  to  diagnosticate. 

Purulent  urine,  from  suppuration  in  the  kidney,  will  come 
under  consideration    in  future  pages  (See  Suppuration  in 

THE  KiDireYS,   PyONEPHEOSIS). 

VI.— BLOOD  IN  tJBINE-H^MATUEIA. 

An  admixture  of  blood  with  the  urine  is  readily  recognised 
by  the  colour  which  it  imparts  to  the  secretion,  unless  the 
quantity  be  very  small.  If  the  blood  is  derived  from  the 
kidneys  it  is  diffused  equally  through  the  urine,  communica- 
ting to  it  a  reddish  or  a  peculiar  smoky  tint,  and  after  standing 
awhile  a  chocolate-coloured  grumous  deposit  subsides.  But 
when  the  blood  is  derived  from  some  port  of  the  urinary  tract 
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below  the  kidneys — ureters,  bladder,  or  urethra — the  colour  im- 
parted to  the  urine  Ls  pinkiHh  or  vermilion,  and  frc<jucntly 
distinct  clots  are  found  in  the  deposit. 

The  microscope  is  the  surest  means  of  discoTcring  blood  in 
urine  ;  nevertheless  the  corpuscles  may  disajipcar  ven*  speedily 
if  the  urine  be  of  very  low  specific  grarity,  or  ammoniacal.  In. 
acid  wine  of  moderate  density  (1020 — 25)  the  corpuscles 
remain  visible  and  preserve  their  form  for  several  days.  They 
seldom  present  the  bi-concave  shape,  but  usually  aii|»ear  as 
simple  circles  ( F\^.  25  a).  Sometimes  they  shrink  and  crumple, 
and  become  misshajten  in  various  ways  (A). 


PiO.  U.  BIood-oorpiuMliM  In  iiritM     a.  SUtftitlv  dlatended  by  ImblUtloa. 
h.  Sorratod  fend  thniroUdd. 


The  marks  by  which  blood-corpuscles  are  di-stingiiished  from 
other  cells  found  in  urine,  are,  the  extreme  tenuity  of  their 
outline,  the  absence  of  visible  cell-contenta,  and  especially  of 
a  nucleus,  and  tlicir  feeble  refractive  power.  When  the  bi-con- 
cave form  is  preserved,  this  of  course  is  diagnostic.  Blood- 
disks  are  liable  to  be  confounderl  with  conforvoid  si^orulcs,  with 
the  minute  discoid  forms  of  oxalate  of  lime,  and  with  the 
nuclei  of  renal  epithelium.  From  the  first,  they  are  dis- 
tinguished by  the  abRcnoe  of  a  nuclons,  which  ran,  with  a  good 
glass,  always  be  detected  in  the  spomlcs.  8|.Kirulea  also  gene- 
rally are  somewhat  oval,  often  elongated^  and  sliow  signs  of 
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budding.  The  discoid  crystals  of  oxalate  of  limo  aro  distin- 
gDished  by  the  exifitenco  of  intennwiiate  fomiB  which  connect 
them  with  duinl)-bellfi.  Renal  nuclei  arc  distinguished  by  their 
strong  refraction,  by  being  strongly  tinted  by  nuigenta,*  and 
usually  they  are  surrounded  by  some  portion  of  the  material 
which  originally  invested  them. 

Urine  containing  blood  is  of  necessity  aluvays  more  or  less 
albuminous.  The  quantity  may  be  so  great  that  the  urine 
looks  like  pure  blood,  and  coagulates  spontaneouslT,  or  bo 
small  that  the  microscope  is  ixM|iiired  to  detect  it.  The 
hemorrhage   may  arise  from  a  great  variety  of  causes,  which 

I  may  be  classified  as  follows  : — 
1,  Local  Usions — external  injury,  violent  exercise,  calcu- 
1  Ions  concretions,  ulcers,  abscesses,  cancer,  tubercle,  para- 

1  sites,  active  or  passive  cougefition,  Bright's  disease. 

I  2,  Symptojnatk — in  puq)ura,  scurvy,  eruptive  and  con- 
I  tinned  fevers,  intermittent  fever,  cholera,  etc.,  mental 

I  emotion. 

3.  Supplemeniory  or  vicamua — to  menstruation,  haemor* 
^  rhoids,  asthma. 

Cases  also  occur  which  are  not  rcferrible  to  any  of  these 
categories,  of  which  the  origin  is  extremely  obscure.t 

1.  Hwriiaturin  from  local  levwna. — This  division  includes  by 
far  the  largest  number  of  cases.  A  point  of  great  imix>rtance 
is  to  ascertain  the  exact  source  of  the  blood.    This  is  not,  as  a 

-.rule,  difficult. 

|H  Heemorrhiige  from  the  sttbitanr^  of  the  kidfmj  is  recognised 
"by  the  existence  of  tube-casts  in  the  deposit.  By  far  the  most 
common  cause  of  this  variety  of  hajmaturia  is  some  form  of 
Bright*8  disease  or  its  allies  (congestion,  &c.).  In  falls  and 
blows  on  the  loins,  or  any  injuries  sup|>osed  to  implicate  the 
kidneys,  the  occnrrence  of  casta  in  the  urine  furnishes  a  valu- 
able diagnostic  sign.  In  the  following  remarkable  case  of 
laceration  of  the  kidney  from  a  fall,  the  condition  of  the  urine 

*  See  a  p&per  by  thn  tinthnr,  **On  t)ie  Effects  of  Maflienta  And  Tanria  on  the 
BIoai-CorjiuBclea,"'  in  ttie  Proccwdingg  uf  the  Royal  SfKttty  for  1303. 

'^  It  niftj  he  neoesKurj  to  remim)  studenU  that  in  feionles  the  urine  ia  geoft- 
nlly  \iWAj  dariDg  the  menstniAl  fiow  ;  it  may  »lao  b«oom«  m  at  any  time 
if  thtfe  b«  atcriDe  and  vaginal  hmmorTlinge. 
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WAS  accurately  noted    &om    the  time   of  the   accident  till 

dealli. 


K.  Daviea,  a  bricklayer,  ftj^  86,  ww  broaght  into  the  ManchosteT 
Itttirmarr  at  3  p.m.  on  April  27, 1863,  in  a  state  of  coDip]»t«  inM-nRihility, 
with  gasping  respirntion,  nppnrcntly  <lyirig.  In  the  course  of  two  lioura 
he  recovered  consciousnfsji,  nnd  onswerod  qnestiona  imperfectly,  in  a  half* 
drunken  manner.  It  ajipenred  that  hft  went  to  his  work  in  the  nftemooBJ 
inttixicntcd,  and  that  he  hud  fallen  a  lu-i^ht  of  seven  atones.  There  wtij 
a  comiHjund  fracture  of  thr  Nkull,  and  the  1**^  were  sererely  contuxed  am 
laccHited.  From  thn  tinif  that  he  recovered  speech  the  jwitieiit  continned 
to  talk  in  a  cnrionsly  incoherhni  inaniior,  as  if  he  wore  drunk — except 
tUut  the  pronunciation  of  wnnle  wan  unntfected. 

No  nrinc  v,na  [xis^pd  on  thi*  dny  of  the  aci;ident ;  but  on  Ihe  day  folIoVvJ 
ing  about  oiglit  ounces  were  withdrawn  by  catheter.  Tiie  nriue  waf 
ezcesuvely  bloody,  dark  chocidate-ctdonred,  aud  highly  alhnuiinuus. 

On  the  tbird  day  (April  29)  the  patient  whs  id  the  same  state.  Ko 
nrine  whh  jui-HSf-d  ivpont-HnconsIy  ;  »t  8  p.m.  altont  an  ounce  was  withdmwn 
by  cotlit'ter ;  it  was  of  the  sume  ebnrnctor  a^  iK-fure,  hut  less  bhHxly,  nhd 
lest  albuminous.  Qn  the  morning  of  the  fourth  day  I  found  the  patient 
breathing  i-upidly.  with  a  (|uick  small  pulae;  the  tongue  was  moist  ;  there 
WHS  great  thii*8l— no  appetite  ;  the  bowels  had  been  opened  Piorcnt!  times 
by  modicine.  At  9  p  m.  of  the  same  day  I  ngain  visited  the  wanl.  No 
Ui'ine  had  Wen  voideil,  and  Die  blndfhT  was  nut  diittcndcd.  The  general 
condition  wus  evidently  wor»^e  ;  tlio  delirium  wa«  coiutant,  and  he  bwore 
awfully  when  his  legs  were  tuuched. 

At  uuon  on  the  fifth  dciy  tlu:  pntieut  was  much  weaker  ;  the  breathing 
WM  intcrniptod  ;  he  mutltn-d  incoherfnciefl  un'-ensingly  :  and  WTived  bis 
haiidi)  as  if  he  aaw  spectres  in  the  air  ;  he  picked  and  tore  the  bed- 
clothes ;  ho  had  torn  three  Kbects  to  rihbonu,  and  had  torn  the  counter- 
pane. Ho  did  this  quit-lly,  without  violence,  und  without  attempting  tu 
get  out  of  bed.  When  imkod  queKtion^  he  nnswered  quite  ut  raudoiii ;  the 
tongue  was  dry  and  red  ;  piilsu  almost  imperceptible.  No  utuio  had  been 
pasttetl  «[K)ntaneounly  tliis  day,  nor  the  day  before.  The  hoiiflc-Hiirgeon 
intrmlucod  a  cntheter,  and  8ucceede<],  by  compressing  the  alidomi-u,  in 
willidr.iwing  about  two  ouii«h-s  of  a  yelIowl'«h  urine,  with  small,  liark, 
ch<K'o1ate-colu tired  gmnnleti  llonting  in  it.  Alx>ut  au  hour  after  the  t>alieut 
died  qnictly.  without  coma  or  convuIi>iou». 

Dnriog  the  Hvo  days  that  the  jmtiout  survived,  no  urine  was  passed 
RpontiLiiooDftly  ;  but  eleven  ounces  were  withdrawn  by  catheter  at  three 
different  times.  Tlic  firiit  speidnuii,  drawn  tlie  dtiy  after  tlu;  uciident, 
was  eSfpasTVoly  bloody  ;  the  socond,  drawn  on  tlie  thinl  day.  was  much 
1m8  bliKMly  :  the  thinl,  drawn  juM  before  death,  contained  no  Liquid  blood, 
and  had  a  yellow  colour,  hut  it  deposited  a  cnuniderable  sudiment  of 
chocolate-colonred  granules  which  cou-sisted  of  indurated  clottt  of  blood, 
illthongh  this  hiat  specimen,  coUMttting  of  only  two  ounces,  was  the  product 
of  forty  hours'  secretion,  its  siwcilic  gravity  was  only  1015,  and  its  pro- 
jMirtion  of  albumen  only  ^.  The  microscopic  examiuution  of  the  deposits 
ruvvalcil  the  oxisteoco  of  an  immense  quantity  of  casts  of  the  uriiiifurous 
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%  and  thcAe  changed  character  as  time  passed  ov«r.  In  tbe  tirst 
B|K!i-'tiucn  tbe  casta  were  all  dark,  opaque,  and  granular  <Kig.  26,  o,  e,  fj, 
evidently  cum^KHied  of  crushed  bloq<l-clot;  no  free  renal  epithelium,  nur 
any  pyditic  oeii^  were  fuuud.  In  iht;  r«coiu1  Kpecimeu,  in  additioii  lo  th« 
dnrk  gruutilar  vaula,  there  were  uuiuenms  deep-bruwa  plaia  cafits.  with 
Btruuhdy-uinrkcd  ontUuea  and  rory  few  markings  (d,  d) ;  a  few  trarm- 
pariMit  ciufts  were  also  fuund,  fiome  of  them  studded  with  epithelium.  In 
the  sucurid  and  tliird  siKx-imciis  free  rc-nal  epitht^lium  (A,  i),  and  epitho- 
Itutn  fruta  the  ptdvui  and  iufundibula  (y),  ap|>earcd  in  great  abundance. 
Tbe  renal  epithelium  was  deeply  browned,  evidently  from  h^iuiatine,  but 
was  otherwise  natural.  Many  of  the  casta  had  dumb-bells  iu^)edded  in 
them. 
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FlO  96.  «.  e,  f.  Psrle  Rrnnalnr  aatt  6,  rf  ToUow  pUIn  ca«ta  /.  Inrgc  tnuupurent 
ewl  HtmUle^l  wiib  epit helium,  i,  A.  Fro«  nmal  cpitheliMm.  i,  bvtun,  uid  4,  aXtw 
tbe  uMltiun  of  metx  acid.    g.  ColU  from  tbi  polvU  aud  lufuudibulo. 

Aufopty  forty-eight  hours  after  death.  Left  parietal  bone  fractured,  with 
a  sUght  dopresMon.  Dura  muter  not  laccmt^jd  ;  no  froo  blood  on  or  under 
tlie  im'iiibrar»e  ;  but  Uicru  woa  au  ecchymotie  patch  «n  it  as  large  as  a 
florim  torrojipoudiug  to  tlio  fmrlure.  There  was  no  blood  in  the  araclinuid 
spare  ;  but  tlie  pia  mater  was  injected  over  the  spare  of  two  square  inthes 
in  the  vicinity  of  the  fraulure.  Nu  lymph  was  thrown  out  on  any  jart,  nor 
there  auflcuitig  or  other  abuonnal  Luuditiou  of  any  portion  ol'  t]ii'  brntn. 
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Aldcmen.  Tliore  vu  no ext«m«l  sign  of  direct  violence  orcr  th«  loina ; 
bU  the  abdominal  oiguu,  except  ihe  kidneys,  were  uninjured  and  hw»Uhy. 
Le/l  kidn^  veifcbed  04  ox.  ;  it  woa  not  lacerated.  Ou  tectiuu  mmute 
groaules  or  indonted  blood  were  found  in  svreral  of  tb«  iafundibaW ;  the 
whole  gUnd  wm  hyperrcmic.  Jiight  kidtuyirn^ed  »4  *>«•»  *"  ^°^  *° 
two  places  on  ita  poeterior  aspect.  The  laoeratiooe  ran  acroes,  bomewhat 
erookedly,  fh)m  the  outer  border  almoet  to  the  hilum  ;  they  were  abtmt  au 
inch  apart,  and  varied  in  depth  from  one  to  three  aud  uveu  four  lines. 
They  were  eomplotely  closed  by  a  wedgo^liapod  solid  clot  nf  bloi>d,  which 
wn«  Tory  firm,  antl,  where  in  contact  with  the  renal  sub«tanc«,  lilenchcd. 
The  rena|  tiaaue  immediately  adjaeont  to  the  lacchttions  apiwarvd  porfuctly 
natural -neither  injected  nor  softened.  Tlie  tunica  ptupiia  was  of  orjurse 
torn  through  over  the  site  of  the  Ittccrutions.  The  Incrratioua  did  not 
penetrate  in  any  jwrt  to  the  iufundibula,  but  two  large^  firm,  blood- 
eoucretious— otM  oa  large  oa  a  horae-hcan,  antl  the  other  aft  largv  as  a  pco 
— biy  loose  in  the  polris,  and  sereral  smaUer  ones  were  found  in  the 
iufundibula.  The  pcirirenal  adipose  tissue  was  deeply  stoiuod  with 
blooil  on  both  sides  ;  but  it  conuined  neither  fluid  blood  nor  clots.  The 
laritoncum  was  not  penetrated  luir  inflaiuod.  The  htart  aud  lutijit  were 
haalthy. 

It  was  oHtlent  that  the  direct  conae  of  death  in  this  case  was  suppression 
of  urine— aided  perhapb  by  a  do^ec  of  di'Hrium  tromcus.  The  roasoD> 
proli&bly,  why  uo  aigiis  uf  intlnmrnation  were  fi>und  in  the  brain  and 
poritoDPurn  wus,  that  the  ptatictit  never  really  rvUie<l  from  the  shock  of 
the  accident ;  and  that  roartion  nerpr  properly  tonk  phut*.  The  des- 
quamation of  the  opitheliuiii  of  the  [telvis  aud  iufundibula  ninsfbe  attri- 
buti'd  to  tho  initation  of  the  blood-concretiou  f^^^und  thcroin. 


Hnsatnria  is  rarely  serioos  from  its  qoantity  in  any  form 
of  Brighra  diseasti,  oud  is  geuerally  ([uito  insif^nificuDt.  For 
more  i^riooB  aru  tlie  cuuHti^^uuncos  of  the  coagulatiou  uf  tlio 
effuscil  blood  in  thb  uriniferous  canals.  Unle&s  tliese  plugs  are 
expellM  by  the  pressure  of  the  nrine  from  behind,  tht'y  perma- 
nently bloc^k  tip  the  tnltes  and  destroy  the  fiinction  of  the  cor- 
responding i^irts  of  the  gland.  Hence  any  hiemon'hage  from 
the  substance  of  the  kidney,  however  it  may  ari^\  is  attended 
with  serious  hazard  that  the  foundations  of  a  fatal  renal  doge- 
neratii.tn  may  l)o  luiil  thereby. 

Cancer  of  tluj  kidney  is  often  asaociatcHl  with  profnsc  and 
relocated  hicmatiu'ia;  the  diitgnosis  rests  chtelly  on  the  presence 
of  a  tuuuiur  in  tlie  loius  (see  Cancbii  of  the  Kidney). 

In  tulK'rclc,  abscess,  renal  enibolihm,hydutida,  tlie  liiumorrhogc 
is  seldom  more  than  trifling.  In  active  hypera^miu  of  the  kid- 
neys after  taking  turpentine  orcantlmridcs,  the  bleeding  is  some- 
times serere.    As  thcjie  classes  of  cases  arc  treated  separately 
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in  snbseqncnt  parU  of  this  work,  it  will  not  be  necessary  here  to 
go  into  further  details. 

Haemonhatce  from  the  /v/yw  of  Ous  kidney  atnJ  ureters  is  com- 
monly due  to  calculous  concretions  :  mudi  more  rai^'ly  to  can- 
cer, tubercle,  and  parasites.  When  the  blood  has  this  source 
the  diagnosis  turns  on  the  existence  of  RjTnptoras  of  pyelitis, 
nephritic  colic,  and  the  passage  of  a  foroij^Ti  body  down  the 
UR'tcr.  fv>melime8  the  blood  coagnlates  in  the  ureter,  and  long 
vermicular  clots  may  be  afterwards  recognised  in  the  urine. 
The  passajfe  of  these  clots  along  the  ureter  produces  precisely 
the  same  symptoms  as  a  calculus  passing  iu  the  same  direction. 

Hajmorrhajjje  from  the  IMder  is  usually  recognised  by  symp- 
toms jMsinting  directly  to  that  organ,  namely,  excessively  fVo- 
qncnt  micturition,  pain  in  the  hypogastrium,  and  at  the  neck 
of  tlie  bladder,  Sec.  Exploration  of  the  bladder  will  generally 
reveal  the  existence  of  calculi  or  fimgoid  growths.  Varicose 
enhu-gement  of  the  reins  of  the  mucous  membrane  and  acute 
cystitis  aa*  also  occasional  causes  of  vesical  ha;morrhage. 

Urethral  hiemorrhago  is  known  by  the  escape  of  blood  in  the 
intervals  of  micturition. 

Sifmptofiiatir.  Hmnaturia,  —  Puri.)nra  hcemorrhagica  is  occa- 
sionally marked  by  severe  liasmatnria.  In  a  case  under  my 
care  sf>mo  years  ago,  there  occurred  first  violent  epistaxis  re- 
quiring plugging  of  the  nares  ;  then  profuse  htcmaturia  set  in  ; 
wht-'U  this  subsided,  the  patient  rapidly  succumbed  U.*  intracra- 
nial hfieraorrhage.  Scurvy  is  more  rarely  attended  with  hsema- 
turia.  The  eru]jtivc  and  continued  fevers,  cholera,  and  yellow 
fever,  are  wjmotirnes  the  otjt^asion  of  hmmaturia,  which  is  gene- 
rally a  very  unfavourable  symptfim. 

Supplemmiary  Hmnuitnria. — Many  curious  examples  have 
been  recorded  in  which  ha;maturia  appeared  to  be  sujyphmcri' 
tary  tu  some  natural  function  or  some  diseased  condition. 
Chopart  •  relates  a  case  in  which  ha^maturia  supplemented  a 
haamorrhoidal  flax  ;  Latourf  adds  another.  The  latter  men- 
tions a  singular  case  of  sjiasniodic  asthma,  of  such  severity  and 
persistence  that  the  patient  had  not  been  able  to  lie  iu  bed  for 
eighteen  months,  which  disajipeared  suddenly  ou  the  cc,:;mTeuo8 

Trait6  de*  MaImL  dca  voiee  aricuuraa.     Segalaa'  edition,  p.  2SS> 
f  Cited  by  Koyer,  t.  iL,  p.  2£. 
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of  lieematuria.  Cliopart  and  P.  Frank  relate  examples  in  which 
the  menstrual  flux  wa3  deviated  to  tlie  urinan"  jHissuges,  and 
appeared  under  the  fonn  of  a  |Hiriodie4il  ha^maluria.* 

The  endemic  haematuria  of  Mauritius,  Brazils,  CajKi  of  Good 
Hope,  Kgypt,  and  some  otlier  liut  countries,  wliich  has  hithertii 
BO  greatly  puzzled  pathologist**,  seems  at  length  to  have  found 
\U  cxphmation  in  the  presence  of  a  minute  parasite  which  in- 
fests tlie  mucous  membrane  of  the  pelvis  of  the  kidney  and  the 
bhulder.  The  researches  of  Griesinger,  Bilhara,  and  Dr.  John 
Ilarloy  on  this  subject  wiU  be  described  in  the  chapt<.'r  devoted 
to  parasites  of  the  kidney  (see  BiLHAiizu  ILsuatobia). 

Mental  emotion  seems  capable  in  very  rare  instances  of  pro- 
ducing hematuria.  Boshamt  tells  of  a  shoemaker  who  was 
Bubject  to  attacks  of  hucmaturia  which  alwaya  recnm^d  on  the 
occasion  of  his  drunken  wife's  misconduct.  Eayer  records  an 
instance  m  which  ha;maturia  followed  a  fit  of  passion. 

TrcfitmetiL  —  As  Iiairaaturia  is  merely  a  symptom,  and  a 
symptom  which  attends  a  great  variety  of  pathological  condi- 
tions, the  treatment  of  the  cases  in  which  it  occurs  is  necessa- 
rily divenie.  Sometimes,  however,  we  are  called  on  to  treat 
hajmaturia  for  itself — in  some  cases  because  of  our  inability  to 
fatliom  its  exciting  cause,  in  others  because  the  Iosjj  of  blood 
is  so  great  tliat  it  becomes  an  urgent  object  to  check  it,  even 
though  tlie  primary  disease  of  which  it  is  a  symptom  be  irre- 
movablo. 

In  the  hyperasmia  of  the  kidneys  which  occurs  in  acute 
Bright's  disease,  alter  overdoses  of  lurjKintine  and  eantharides, 
after  blows,  falls,  muscular  efforts,  and  other  external  injuries, 
hsematuria  is  a  positive  relief  to  tlie  loaded  vessels,  imd  were 
it  not  that  the  effused  blood  is  prone  to  coagulate  in  the  urini- 
fcrous  tubes,  and  pmduce  a  physical  obstacle  to  the  excretion 
of  urine  of  a  most  dangerous  character,  the  hfcmorrhagc 
(nnlofts  excessive)  might  safely  be  left  to  its  own  course.  To 
relieve  the  congestion  in  these  cases,  derivation  by  t!ie  loins 
(uupping,  etc.),  by  the  cutaneous  surface  (baths,  diaphoretics), 

*  ChM|«rt  (I.  0.  p.  282)  eitcn  one  infttnnec,  and  Kajer  two  iDitAnoes,  in 
wbiob  hi«iD»turiA  occurrv^l  ul  ret^ulur  monllily  periods  iii  uinleH.  One  of 
thcM  WIU  A  liiitchcr  of  Soiltiii.  Ttiu  circutohtAuce  iK.'caue  knowii,  ami  sach 
VM  (ho  iliKjcit*^  caqwhI  lli«*ruby  tbst  do  vdq  would  purcbaw  lueftt  irom  him. 

t  fi«ibiua  OD  Dnipsjr,  p.  tM, 
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and  by  the  intestines  (hydragogue  cathartics),  must  be  ener- 
geticaUy  practised. 

When  haematuria  is  Bupplementary  to  hseniorrhoidal  dis- 
charges, leet'hes  may  be  applied  about  the  anus.  It  should 
be  remembered,  however,  that  if  the  blood  be  shed  from  the 
mnr'ous  raembraue  of  the  bladder,  and  not  from  the  siubstauce 
of  thu  kidney,  snch  a  discharge  is  not  to  be  looked  on  unfavour- 
ably, nor  to  lie  nwhly  suppressed.  When  moderate  hematuria 
occurs  vii;arionsly  with  men.stniation,  it  is  to  be  auppressed 
only  on  condition  that  the  normal  flux  bo  re-established. 

PiiSMive  hiematuria  in  fite  amrse  of  zymotic  diseases  should 
be  carefully  distinguislied  from  acute  Bright*b  disease,  wliich 
sometimes  forms  a  sequela  to  these.  In  tlie  former,  the  bleeding 
is  probably  from  the  whole  or  grcat^^r  portion  of  the  urinary 
tract,  and  not  solely,  if  at  all,  from  the  kidneys.  The  internal 
remedies  of  most  avail  in  passive  hsematnria,  are  the  mineral 
acids,  especinlly  sulphuric  m-id,  freely  administered. 

"Wiicu  oiu*  object  is  simply  to  treat  the  hajinaturia  for  itself 
— to  stay  the  loss  of  blood — the  first  point  is  to  enforce  perfect 
rest,  and  to  apply  cold  in  the  most  effective  manner  to  the 
bleeding  part.  If  the  kidneys  be  the  source  of  the  blood, 
ice-poultic'cs  should  be  a[)plied  to  the  loins;  if  the  bladder, 
iced-waler  injections  may  be  practised  hit-o  the  bladder,  and 
iced-cloths  applied  to  the  perineum  and  epigastrium.  The 
medicinal  hajmostatics  which  have  been  found  of  most  sernce, 
are  gallic  acid,  acetate  of  lead,  alum,  ergot  of  rj'c,  tincture  of 
muriate  of  iron,  tm*]»entine,  and  matico.  Dr.  Gokling  Bird 
speaks  highly  of  acetate  of  lead  given  frequently  and  in  large 
doses  for  short  periods.  He  recommends  3  or  4  grains,  with 
one-fourth  of  a  grain  of  opium,  in  a  pill  every  two  hours,  until 
six  or  eight  doses  have  been  administered — care  being  taken 
to  keep  the  bowels  oi>eu  by  saline  purgatives.  Dr.  Pixjut  ob- 
serves :  "  When  the  bladder  becomes  distended  with  blood, 
and  complete  retention  of  urine  in  consequence  takes  place, 
recourse  must  bo  had  to  a  large-eyed  catheter  and  an  exhaust- 
ing syringe,  by  tlie  aid  of  wliich,  and  tlie  occasional  injection 
of  cold  water,  the  coagula  may  be  broken  up  and  removed, 
If  the  hanuorrhage  be  so  profuse  that  the  bladder  becomes 
again  distended  with  blood  iu  a  very  short  time,  the  injection 
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of  cold  water  into  the  rectum  or  bladder  is  sometimes  of  great 
nse;  and  should  these  means  fail,  irom  2U  to  40  grains  of 
alum  may  be  dissolved  in  each  pint  of  water  injected  into  the 
bladder,  a  remedy  that  Hcldom  fails  to  check  the  bleeding  even 
when  the  cause  is  mali^ant  disease.  I  have  never  known 
any  unpleasant  conseqaenws  follow  the  use  of  this  expedient ; 
and  have  seen  it  immediately  arrest  the  most  formidable 
hajmorrhnge  when  all  other  means  had  failed,  and  when  the 
bladder  had  repeatedly  become  again  distended  with  blood 
almost  immediately  after  its  removal."* 

Hmtuitinann  (false  hannaturia). — Attention  has  been  called 
by  VogeI,t  Oppolzer,!  and  Mettenhcimer,§  to  the  escape  of 
the  colouring  matUT  of  the  blood  (haircatine)  with  the  urine, 
unaccompanied  by  nipture  of  the  capillaries,  and  the  presence 
of  blood-coqiuscles.  The  urine  in  such  cases  assumes  a  deep 
rod  or  blackish  red  colour,  very  mu4fh  as  if  it  oont^ineil  blood ; 
but  no  blood-disks  can  be  foimd  under  the  microscope,  nor 
any  fibrin.  This  condition  is  invariably  accompanied  by  the 
presence  of  albumen  in  the  urine.  It  is  caused  by  rapid 
destruction  of  the  blood-dibks  in  the  bloodvessels,  such  as 
occurs  in  that  state  which  is  known  as  "  a  dissolved  state  of  the 
blood,"  in  septic,  pyremic  and  putrid  fevers,  and  in  some  extreme 
cases  of  scun^  and  purpura.  In  such  cases  hn^matine  is  set 
free  by  the  disintegration  of  the  red  disks,  and  appears  in  tJie 
urine.  Vogel  found  that  inhalation  of  arseniurettcd  hydrogen 
produced  an  intense  (but  temiwrar}-)  degree  of  ha?matinuria. 
Ho  pUMiuced  the  same  condition  artiiicially  in  animids  by 
inhalation  of  the  same  gas  and  of  carbonic  acid;  also  by  the 
injection  of  substances  into  the  veins  which  are  known  to 
dissolve  and  break  uji  the  red  disks. 

The  clinical  significance  of  ha3mfttinuria  depends  entirely 
on  the  pathological  state  which  occasions  it. 

*  Front :  ScomAcfa  Mid  Renal  Disoues,  tith  edit.,  p.  421. 

f  J.  Vosel  :  Kr&Dkb.  der  HiirnbereltendAn  organe,  in  Virchow'i  Handbucb 
dcr  Sprcitllen  J'lith.  u.  Tliemp.,  Bund  »i.,  2t«  AUh.,  p.  53». 

♦  Wi^tivr  Med.  Wocheowh-  ISflO,  No».  26  «id  20, 
%  WUnbnt^er  Mod.  Zoitoch.  1862,  p.  1. 
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TIL— CANCEROUS  AND  TUBERCULOUS  MATTER  IN  URINE. 


When  cancer  or  tubercle  of  any  part  of  the  nrinaiy  tract 
has  gone  on  to  ulceration,  the  urine  carries  away  with  it  aome 
of  the  disintegrated  elements,  giving  rise  to  an  amorphous- 
looking  gmmous  deposit.  Sometimes  masses  of  the  morbid 
tiasne  as  large  as  a  horse-bean  are  discharged  with  the  urine, 
and  more  or  less  blood  is  always  mixed  with  such  deposits. 


Fio.  27.  Cells  from  th«  urino  of  a  woman  with  ftmjjnB  of  the  bladder,    a.  Fibro- 
plaiitlc  cella.    &,  6.  Cancer  calla.    c.  Epithelial  cells,    d.  Fiui.    «.  Blood. 

Yeiy  great  caution  is  requisite  in  coming  to  a  conclusion  as 
to  the  canceroxis  nature  of  cells  found  in  urine,  on  account  of 
the  great  similarity  between  the  irregular  transitional  forms  of 
the  epithelial  cells  lining  tlie  urinary  passages,  and  the  cells  of 
cancerous  growths.  Indeed  it  would  be  quite  unsafe,  in  such 
a  case,  to  rely  on  the  mere  form  and  size  of  individual  cells.  In 
the  above  drawing  may  be  seen  the  diverse  shai>cs  discharged 
with  the  urine  in  a  case  of  malignant  ftingus  of  the  bladder. 
If  the  forms  be  compared  with  those  in  Figs.  19  and  2C/;r,  the 
similarity  of  the  cells  will  appear  verj'  striking.  It  is  more 
safe  to  take  the  entire  character  of  the  deposit  into  considera- 
tion. It  may  be  described  as  a  thick,  dirty,  blood-stained 
sediment,  containing  abundance  of  blood-corpuscles,  mixed 
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with  spindle-shaped,  oval,  and  irregular  cells.  Pag-corpnscles 
arc  cither  wholly  or  nearly  absent.  The  presence  of  shreds  or 
pieces  of  solid  tissue  appreciable  to  the  naked  eye,  should  be 
carefully  lookcd-for:  their  occurrence  is  almost  a  certain  proof 
of  the  existence  of  some  morbid  growth.  The  character  of 
the  deposit  generally,  and  CHixicinlly  the  presence  of  numerous 
Bpindle-slm|x,'d  (fibro-plastic)  cells,  which  cannot  be  mistaken 
for  epithelial  elements,  indicate  clearly  that  some  morbid 
growth  or  natural  tissue  is  being  broken  up.  The  collateral 
symptoms  are  then  generally  sufficient  to  decide  whether  the 
broken-np  tissue  is  a  portion  of  the  natural  membranes  or  an 
adventitious  growtli.  In  cancer  of  the  kidney  no  help  to  the 
diagnosis  must  be  expected  from  the  character  of  the  urinarj' 
dc|>osit  (see  Canokr  of  Kjdxey). 

The  discharge  associated  with  tuhertuhus  ulceration  differs 
firom  that  of  a  cancerous  fungus  in  l>eing  largely  purulent; 
indeed,  pns-corpuscles  are  often  the  only  appreciable  formed 
elements  in  the  urine  in  cases  of  tubercle  of  the  kidney  and 
Madder.  But  in  other  cases,  bn>ken-down  cheesy  masses  may 
be  seen,  together  with  a  large  quantity  of  amorphous,  or  barely 
morphous  granular  debris  (see  Tubercle  of  the  Kidney). 

It  follows,  of  courfic,  that  cimcerons  and  tuberculous  masses 
may  exist  in  the  kidney,  or  beneath  the  mucous  membrane  of 
the  urinary  passages,  withont  contributing  anything  to  the 
stream  of  nrino.  It  is  only  when  ulcerated  that  their  elements 
e5ca]>e  with  the  urine;  before  this  takes  place  they  may,  how- 
CTor,  give  rise  to  copious  and  oll-rcpeat«d  bssmoiThage. 


VIII.— SPERMATOZOA  IN  0RINE-8rERMATORKH(EA. 

The  admixture  of  semen  with  the  nrine  gives  rise  to  a 
tnucous-looking  deposit.  When  in  large  quantity,  white  albu- 
minous flakes  and  mosses  arc  seen ;  these  exhibit  a  viscid  etm- 
sistcnce  when  taken  up  with  tlie  pipette.  The  microscope 
reveals  the  existence  of  spermatic  filaments,  consisting  (Fig. 
2H)  of  a  minute  oval  head,  not  more  than  tff.iaa  of  an  inch  in 
breadth,  and  a  long  whip-like  tjiil  of  extreme  delicacy.  The 
length  of  the  entire  filament  it*  gip  of  an  inch. 

When  freshly  ahed,  and  still  living,  they  cxJiibit  active  eel- 
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like  movements,  strongly  suggestive  of  volition  ;*  but  as  seen 
in  urine  they  are  always  motionless.  They  offer  considerable 
resistance  to  disintegration,  and  may  sometimes  be  recognised 
in  decomposed  urine  which  has  been  kept  for  weeks. 


Fio.  S8.  Spcrmatosoa. 

A  certain  quantity  of  seminal  fluid  necessarily  finds  its  way 
into  the  urine  of  both  sexes  after  coitus ;  also  into  the  urine 
of  men  after  involimtary  nocturnal  emissions. 

Involuntary  noctunial  emissions  occurring  occasionally  in 
the  young  and  continent,  are  not  to  be  regarded  as  within  the 
limits  of  disease  ;  but  when  they  take  place  two  or  three  times 
weekly  or  oftener,  or  wlien  the  acts  of  defsccation  and  mictu- 
rition are  frequently  followed  hy  a  glairy  discharge,  a  diseased 
state  must  be  acknowledged  to  exist ;  and  one  also,  as  experience 
proves,  exceedingly  difficult  to  deal  with.  Whether  it  be  that  the 
mental  phenomena  observed  in  these  cases  are  altogether 
secondary  to  the  genital  defect  may  well  be  questioned  ;  but 
it  is  an  important — indeed  the  important — fact  in  relation  to 
involuntary  seminal  discharges,  that  they  are  associated  with  a 
deplorable  state  of  mind.  Much  of  this  is  no  doubt  owing  to 
the  prurient  eagerness  with  which  persons  so  afflicted  seek 
satisfaction  to  a  fatal  curiosity^  in  the  publications  of  un- 
principled quacks,  who  lure  their  victims    with  libidinous 

*  StndentB  may  be  reminded  tbat  spermatozoa  arc  not  really  independent 
animals  but  simply  the  escaped  contents  of  a  cell.  They  are  floating  ciliai 
and  resemble  the  oacUUttlDg  iperm-cells  of  the  aniheridia  of  mosses. 
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descriptions,  and  afterwards  terrify  them  with  exaggerated  and 
lying  pictures  of  the  fate  which  awaits  them. 

But  there  is  a  danger  that  the  legitimate  practitioner  may 
come  to  look  ujwn  cases  ot  this  class  too  liglitly,  and  tlius  be 
the  indirect  occasion  of  their  seeking  the  help  which  is  their 
injury. 

The  least  serious  cnses  are  those  in  which  the  emissions  are 
golely  nocturnal.  As  long  as  the  complaint  is  confined  within 
these  limits  the  general  healtli  does  not  suffer,  and  the  mental 
state  is  seldom  gravely  disturbed.  Sometimes,  however,  indi- 
viduals of  fer\'id  imagination,  who&e  health  ia  from  any  cause 
below  {tar,  fix  upon  tliis  incident  (noctuniul  euii^tiionb)  with 
fatal  tenacity,  and  hinge  their  ill-health  entirely  upon  it,  when 
in.  reality  it  has  nothing  to  do  with  the  matter.  Persons  go 
on  for  years  subject  to  nocturnal  pollutions  without  conscious- 
ness of  any  liarm  resulting,  but  when  they  chance  to  become 
dyspeptic,  or  their  nervous  sj^tem  becomes  upset  by  overwork, 
tim  these  emissions  loom  largely  to  their  imaginations,  and 
they  connect  them  with  their  failing  health. 

When  sejninal  disciiarges  occur  daily,  and  accompany  or 
follow  dcfsecation  and  mictiirition,  a  greater  departure  from  the 
natural  state  is  betrayed ;  and  it  is  seldom  that  such  a  state 
of  things  continues  for  any  length  of  time  witliont  inducing 
pallor,  weakness,  want  of  zest  and  energy  for  work,  as  well  as  a 
fidgctty,  vacillating,  and  sometimes  very  depressed  state  of  mind. 
Kevertheless,  these  consequences  fi^quently  altogether  fail. 
There  was  recently  a  patient  under  my  care  at  the  Royal  In- 
firmary— a  mddy  strong-looking  young  man  of  six-and-twenty 
— who, had  been  in  the  habit,  according  to  his  o\ni  account,  for 
the  last  seven  years,  of  discharging  large  quantities  of  seminal 
fluid  almost  daily,  more  especially  with  micturition-  In  a 
specimen  of  his  nrino  brought  to  me,  there  was  at  least  a 
table-sj>oonful  of  g!airy  matter  having  the  microscopic  and 
other  characters  of  semen.  The  mental  state  was  certainly 
shaken,  but  solely,  as  it  apjjeared  to  me,  from  tlie  diligent  study 
of  Mr.  Dawson's  book  on  Bi)ermatorrhcca,  ITe  talked  with  a 
sort  of  gloomy  satisfaction  of  being  tired  of  life,  but  it  was 
with  an  air  as  if  he  were  repeating  a  lesson,  and  not  as  one 
revealing  a  terrible  conviction. 
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The  type  of  mental  disturbance  usually  associated  with 
Bpcrmatorrbcea,  h  common  in  this  as  in  other  large  towns,  in- 
depeudcntly  of  seminal  losses  among  persons — chiefly  men  of 
business — whose  health  has  given  way  from  too  engrossing  ap- 
plication to  exciting  pursuits.  Such  JH-Teons  became  nervous, 
apprehensive  about  themselves  to  a  distressing  degree,  pusil- 
Innimous,  subject  to  attacks  of  incomplete  syncope  j  tliey  lose 
their  sleep,  and  sometimes  their  appetite  ;  there  is  some  real 
emaciation  and  a  great  deal  of  fancied  wasting.  They  pour 
into  the  ears  of  their  medical  attendants  an  enilless  variety  of 
symptoms,  and  worry  them  beyond  the  most  tedious  hvhtcrical 
women.  Sach  i^tients,  although  often  men  of  middle  age,  or 
at  leaet  beyond  their  first  youth,  and  fathers  of  families,  rarely 
fail  to  complete  the  catalogue  of  tht^ir  ailments  with  a  refer- 
ence to  what  they  conceive  to  be  some  anomaly  of  their  sexual 
ftinctions. 

Involuntary  discharges  are  not  confined  to  youth  or  middle 
age.  Men  advanced  in  years  are  sometimes  tormented  in  the 
same  way,  and  exactly  the  same  state  of  mind  is  observed  in 
them.  They  imagine  their  "  substance "  to  bo  ebbing  from 
them,  and  their  virility  departing.  A  gentleman  over  sixty 
years  of  age,  the  father  of  a  family  of  married  daughters,  was 
80  concerned  about  a  slight  seminal  discharge  which  in  no  way 
aflfectcd  his  health,  that  he  forwarded  to  me  for  examination 
over  a  lumdred  specimens  of  his  urine. 

In  the  frmiment  of  tins  class  of  cases,  the  first  point  to 
establish  is  whether  the  trouble  of  the  nervous  system  is  the 
primary  phenomenon,  and  the  disturbance  of  the  sexual  func- 
tions only  an  inftignificaiit  incident,  or  whether  the  seminal  losses 
are  in  nuch  fre^iuency  and  t(aantity  that  they  may  be  regarded 
as  having  a  hand  in  evolving  the  symptoms  complained  of. 
The  great  majority  of  cases  belong  to  the  former  category  ; 
and  indications  for  treatment  are  to  be  looked  for  in  the  general 
stat-e  of  the  i>atient  and  the  circumstances  surrounding  him, 
rather  than  in  the  condition  of  the  sexual  frmetions.  If  it 
appear,  after  a  patient  sifting  of  the  actual  phenomena  and  the 
past  liistory  of  the  case,  that  the  seminal  emissions  must  be 
regarded  as  the  fundamental  ailment,  the  next  point  is  to 
inquire  into  the  existence  of  any  local  cause  for  the  emissions. 


119 


SPERMATOZOA. 


The  irritation  of  ascaridcs  or  hsemorrhoids  Bomciimes  occasion 
involuntary  discharges :  also  herpetic  eruptions  about  the 
prepuce.  Lallcmand  enumerates  a  loug:  prepuce  as  contributing 
to  the  same,  by  the  lodgment  wliich  it  aifortls,  in  uncleanly^ 
perBonR,  to  offensive  secretions.  Whatever  be  the  local  cause 
discoverod^  its  immediate  removal  is  of  courBc  the  first  step  in 
the  treatment. 

In  the  absence  of  a  local  cause,  the  evil  can  usually  be  traced 
to  venereal  excesses,  masturbation,  and  the  reading  of  salacious 
literature.  Some  of  these  cases  are  very  difficult  to  deal  with. 
An  attempt  must  first  be  made  to  put  a  stop  to  the  practice 
wliich  is  the  cauee  of  the  complaint.  The  further  treatment 
should  be  dircct^'d  to  improving  the  tone  of  the  muscular  system 
by  daily  ablutions  with  cold  water  or  brine,  by  sea  bathiiiLC,  regn- 
lated  excreise,  chauge  of  air,  Ac.  The  state  of  tlie  patient's  mind 
often  requires  that  the  tirae^  quantity  and  material  of  the 
meals  shall  1«j  minutely  regulated.  TJie  diet  should  be  nourish- 
ing and  bland :  spices  and  condimcnta  should  he  avoided. 
Malt  lit^uors  and  the  lighter  wiues  are  to  be  cautiously  em- 
ployed ;  the  quantity  must  be  judged  by  their  effects.  Any 
quantity  which  produces  fiushiug  of  the  face  is  too  much.  Aa 
0|>iate  sometimes  renders  good  service  by  securing  a  good', 
night's  rest.  Astringeut  and  ferruginouB  tonics  offer  valuablo^ 
aid  to  the  hygienic  treatment.  Tincture  of  Uie  muriate  of  iron 
has  appeared  to  me  to  produce  a  better  effect  than  any  other 
preparation.  A  blister  to  the  perineum  has  sometime*  seemed 
to  diminish  tlie  emissions.  In  cases  of  inveterate  masturba- 
tion, Mr.  Helton  found  that  )\c  could  invariably  put  a  stop  to 
t!ie  |»ractice  by  ajipl^'ing  a  strong  solution  of  iodine  or  blister- 
ing fluid  to  Uie  penis  so  as  to  render  the  organ  too  sore  for 
manipulation.* 

Lallemand  recommends  the  local  application  of  nitrate  of 
silver  tii  the  oriticos  of  tlie  ducts  of  the  vesicul*  seminales  by 
means  of  his  portc-caustique.  I  cannot  say  that  I  have  ever 
Been  cases  in  which  this  severe  proceeding  seemed  justifiable. 
It  must  be  remembered  that  it  is  not  without  danger.  Dr. 
Bird  relates  an  instance  in  whieh  n  dangemns  cystilis  was  pro- 
duced in  a  hcaltliy  person  by  tlio  local  application  of  the  solid 

•  Uneel,  1863,  11.123. 
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nitrate  of  silver  in  this  manner.  Dr.  Chambers  lins  commnni- 
cikted  another  and  more  untoward  example,  in  which  death  fol- 
lowed the  application  of  an  iiritaut  ointment  by  means  of  a 
catheter  in  a  case  of  imaginary  spermatorrhoea.* 

Dicenta  and  B.  Schnlz  speak  in  high  terms  of  the  conBtant 
galvanic  cnrrcnt.  Schulz  directs  the  current  to  be  transmitted 
along  the  vertebral  column  for  one  or  two  minutes,  and  repeated 
three  or  fonr  times  a  week.  Twenty  or  thirty  Daniel's 
elements,  of  medium  sisse,  should  be  used  ;  the  positive  pole 
should  be  applied  to  about  the  fidh  dorsal  vertebra,  and  the 
negative  to  the  sacrum  or  periaeum.j 


IX.— CONFERVOID  VEGETATIONS  IX  UBINE. 


Minute  vegetations  are  apt  to  make  their  appearance  in 
mine,  and  to  cause  confusion  in  its  examination.  It  is  tiierc- 
fore  necessaiy  that  the  student  sliould  be  familiar  with  their 
a[»pearancei»,  so  that  he  may  not  mistake  them  for  objects  of 
more  iiiijwrtance,  "With  one  exception  (sarcinaj)  they  are  not 
piesent  in  urine  when  voided,  and  their  existence  is  a  sign  and 
aocompajiiment  of  those  changes  on  keeping  which  eventually 
lead  to  putrefaction.  The  following  deserve  a  8ei>aratc  notice, 
namely,  rihrimes,  the  mouid  fungus^  the  sugar  fungi^St  and 
sarcimr. 

1.  Vtbriones. — These  are  the  simplest  in  structure  and  the 
most  common.  They  consist  of  minute  linear  jmrti- 
cles   about    30V5    ^^   ^^    ^^^'*    It^ui^t    inceHsantly       v^''  . 
moving,  which  swarm  in  infinite  myriads  in  urine     ^^  yx'^ 
that  is  begimiiug  to  putrei)'  (Fig.  21)).    Their  ap-  n:r\\  "^/j^-TJ^ 
pearance    is  certain   evidence    that    putrefactive         -^^ 
changes  have  set-in ;  the  urine  loses  its  transpa- 
rency and  deposits  a  cloudy  sediment;  its  odour 
becomes  offousive,  and  its  reaction  soon  ammo- 
niacal.     By  a  very  high  magnifying  power  these  moving  fila- 
ments are  resolved  into  a  series  of  granular  particles  arranged 
in  line. 


Pir..  'i9. 

Vibriunoa  In 
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•  Unwt.  18«1,  p.  fi82. 
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2.  Mmld  fungus  or  PmiriUum  glauatin. — Like  oUior  organic 
flnids,  urino  is  liable  to  mildew.  Dr.  Hagsall  has  shown  that 
nrine  may  mould  from  the  g^rowth  of  two  distinct,  thong:h 
closely  allied,  vegetations.  The  first  of  these  Ih  the  ])eiiieiliuin 
gliuic'ura,  or  common  monld  which  prows  in  vinegar  and  all 
albuminous  fluids  ;  and  the  second  is  the  yctist  or  sugar  fimgus 
which  flourishes  in  diabetic  urine, 

Tlie  mould  fungus  may  be  found  in  urino  in  the  three 
phases  of  iU  develujiment,  namely,  as  round  and  oval  cells  or 
sparufes;  as  an  interlacement  of  fibres, 
or  ihaUn9 ;  and  as  a  douny  pile  of 
threads  growing  into  tlie  air,  or  aerial 
fTvciifimtion,  This  laet  jihofie  is,  how- 
ever, not  seen  nnless  the  urine  has 
been  kept  several  days. 

The  8|Ktruies  often  appear  in  urine  a 
few  hours  aiter  emission,  ll  is  im- 
portant to  be  familiar  with  their 
microscopic  ai)pearanco  to  avoid  con- 
founding them  with  blood  dinks.  The 
marks  by  which  they  uro  distinguished 
are :  the  great  difference  of  size  among 
the  individual  cells ;  the  presence  of  a 
nncleuB  in  the  larger  sporules ;  their  tendency  to  assume  an 
elongated  or  oval  fonn ;  and  the  indications  of  budding  and 
commencing  formation  of  a  thallus. 

The  interlaeiug  fibres  of  the  thallus  ore  produced  by  the 
elongation  and  gemmation  of  the  sporules,  and  are  composed  of 
tubular  cells  placed  end  to  end.  This  interlacement  fornis  a 
fleecy  clond  in  the  urine,  which  gnidually  rises  to  the  surface 
and  forms  an  islet  or  patch  of  mould  from  which  s]>ring  the^ 
ascending  stems  of  l!ie  aerial  fmctifleation.  The  latter  consist 
of  hollow  filaments  rising  from  the  thallua,  which  divide  at 
their  exta»mitie»  into  two  or  three  branches  ;  tlic^c  again 
subdivide  into  a  number  of  digitate  projections  so  as  to  form 
an  irregular  tuf\  or  head  (Fig.  .SO).  The  digitate  projections 
are  filled  witb  «ponilcis  and  eventually  burst,  giving  exit  to 
the  sporules  which  then  fall  into  the  urine  below,  and  collect 
into  an  amorphous-looking  deposit  at  the  bottom  of  the  vessel. 


Fia.  80.    UouM  fungus. 
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The  growth  of  this  regetation  in  nrine  Lae  heen  atlrairaLly 
described  by  IlasflHll  (Med.  Chir.  Trans.,  vol.  xxxvi.  p.  32) 
with  the  conditions  which  favour  and  impede  Ob  development. 
The  urine  must  be  acid  j  when  it  becomes  ammoniacal,  the 
further  growth  of  the  plant  is  arrested,  and  it  soon  perishes. 
The  presence  of  some  organic  matter  ib  another  necessity ; 
hut  aa  the  urine  is  never  absolutely  free  from  organic 
matters  (albumen,  cpilhelial  ecaleis,  pus,  &c  ),  it  may  l>e  said 
that  every  acid  urine  forms  a  fitting  nidus  for  the  mould 
ftingus.  Albuminous  acid  urines  are  those  in  which  the  plant 
grows  moat  luxuriiintly. 

3.  Yeast  or  sugar  fungus  (Torula  ccrevisise). — Tliis  vegeta- 
tion has  precisely  the  same  phases  of  development  as  the 
mould  fungus;  and  in  the  phases  of  sporulo  and  thuLlus,  it  is 
not  easy  to  distinguish  the  one  from  the  other ;  hut  the  aerial 
frnctificationa  of  the  two  are  wholly  dilfercnt.  The  yeast 
ftmgus  (which  grows  luxuriantly  in  diabetic  urine  exix)sed  to 
the  air  at  a  moderate  temperature),  instead  of  a  tuft  of  branches 
has  a  spherical  head  (Fig.  31).  When  the  pUmt  has  attained  its 
full  fructificatiou,  the  floating  bed  of  thallus  nj>pear8  duiited  over 
with  a  brown  powder.  Under  the  microscope  the  brown  matter 
is  found  to  couKist  of  the  ephericai  heads  full  of  aporules. 
These,  when  ripe,  burst,  and 
discharge  their  s{»c»ruleB,  which 
aink  to  the  bottom  of  the 
glass  and  form  a  white  settling 
like  so  much  Hour. 

Br.  Hassall  believes  that 
the  growth  of  the  sugar  fun- 
gus in  urine  ia  a  certuiu  proof 
of  the  e.\i.stence  of  sugar. 
Whether  it  be  so  or  not,  is 
scarcely  capable  of  absolute 
proof,  until  it  shall  have  been 
shown  that  the  natural  urine 
is  wholly  free  ftx>m  traces  of 
sugar. 


G 
Fio.  8L     Biigur  fungtu. 

The  yeast  fungus  may  grow  eren  to  full  fnictifica- 
tion,  B8  I  have  repcaU^ll^'  wituusscd,  in  urine  in  whiuh  tlie  most 
delicate  direot  testing  has  failed  to  detect  sugar, 
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4.  i^rrtH/T- (Fif^.  S2).— Since  Heller  and  Maclcnv,  in  1848, 
first  discovered  Knix*inic  in  arine,  tlicy  have  been  oltserved  by 
Johnson,  Benlc,  "Weleker,  Mnak  nnd  Begbie.  The  Heat  of  pro- 
duction of  this  vc>jetfltion  is  probably  the  bladder ;  and  it  is 
dischar(^ed  with  the  urine,  sometimes  in  great  quantities,  and 
forms  a  greyish-white  araoqihons-looking  deposit.  It  consists 
^  of  the  same  elements  as  the  sarcina  ven- 

tricuii  (of  Goodsir),  and  is  usually  re- 
ganled  as  the  same  species.  Both  the 
cubit^al  masses  and  their  component  par- 
ticles are,  however,  smaller  than  those  of 
the  gastric  sarcina,  and  Rossmann  and 
Welcker*  consider  these  differences  suffi- 
cient to  estAblish  a  specific  distinction. 
It  seems  more  probable,  however,  that 
tlie  differences  in  the  habitat  and  condi- 
tions of  growth  ai-e  sufficient  to  account 
for  the  diversity  of  size*  Dr.  P.  Munkf 
has  shown  that  one  of  the  points  relied  on  by  Welckcr,  namely, 
the  absence  (in  urinary  sarcina)  of  cubes  containing  more 
than  64  particles,  is  not  constant.  Munk  foimd  cubes  of  512 
particles.  In  some  vomited  matter  sent  to  me  for  examination, 
by  Dr.  Scowcroft,  of  Southport,  I  detected  small-sized  sarciuu: 
mixed  with  those  of  ordinary  dimensions. 

This  curious  vegetation  is  generally  associated  with  some 
disorder  of  the  urinary  organs  (renal  pains,  jminfal  micturi- 
tion, vesical  cJitarrh,  &c.).  It  grows,  or  at  least  exists,  both  in 
acid  and  ammoniacul  urine.  In  Munk's  case  the  fungus  grew 
in  great  quantities  during  the  summer  months,  and  disappeared 
obnost  wholly  in  the  winter  months ;  and  this  was  the  more 
remarkable  as  the  patient  (who  was  paraplegic)  kept  his  be<l 
continiT.'Usly  from  year  to  year.  I>r.  Boirbie's  patient  suftcivd 
from  lumimr  pains  and  frequent  micturition,  together  with 
hypochondriacal  and  dyspeptic  symptoms.! 


Fio.  Si  I 
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*  UcW  Sftreinft  im  tTrlne  dM  Mc&acbf  d.     Henlfl  CLnd  Pfenf.  Zeilseb.  3tt*. 
K.  Bd.  V.  U>». 

t  Uebcr  Utirr.»rclnft— Archiv.  f.  Path.  Auftt.  ISdl,  p.  570. 
«  AfWr  Wck<Ler.  Heule  aiul  Proufftr*!  ZeiUch.  Od.  V.  uf.  i. 
I  Eatu.  M«d.  Jmuii.  18&«-7. 
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No  treatment  yet  tried  has  had  any  appreciable  effect  in 
checking  the  growth  of  HarctDs  in  urine. 


X. -ALBUMEN  IN  THE  URINE. 


Albnmen  Is  not  found  in  any  proportion  in  healthy  nrine ; 
bnt  it  is  the  mo!«t  common  mid  the  mo.st  important  of  the 
ahnonnal  in<^edicnt6  found  in  disease.  lU  presence  in  the 
urine  18  due  to  su  many  causes  that  the  fact  itself  yields  little 
direct  information ;  but  when  correctly  intcriiretcd,  it  furnishes 
a  key  to  several  grave  pathological  Htatcii  which  would  other- 
wise remain  in  great  obscurity. 

Tests/t/r  albumen. — The  tests  for  albumen  are  coagulation 
by  heat  or  nitric  acid ;  in  doubtful  cases  the  two  should  be 
used  together. 

IltaU — If  the  urine  have  its  usual  acid  reaction,  it  becomes 
turbid  on  boiling  when  it  contains  albumen ;  and  this  turbidity 
jxirnists  after  the  addition  of  an  acid.  The  best  way  of  oi»erut- 
ing  is  to  fill  a  test-tube  to  the  depth  of  about  an  inch  with  the 
8UK]>octed  urine,  and  to  apply  the  flame  of  the  spint-lamp  to 
the  upper  stratum  of  fluid  until  it  boils*  The  lower  i>art  pre- 
serves its  original  transparency,  and  thus  serves,  by  contrasli^j 
to  indicate  more  clearly  any  clmnge  that  lias  taken  place  in  the 
Jieated  portion.  When  the  urine  is  cloudy  from  amorj>hou8 
urates,  heat  alom  is  a  comi»lete — and  the  best — test  for 
albumen.  Tlie  precipitation  of  the  urates  is  sufficient  evidence 
of  an  acid  reaction ;  whe;i  the  urine  is  wanned  the  urat^  are 
Fpeedily  dissolved  and  the  urine  iK'comes  transiwu-cnt,  but  as 
the  temperature  approaclies  the  boiling  point  it  becomes  again 
turbid  if  it  contain  albumen. 

Highly  albuminous  urines  begin  to  coagulate  at  a  much 
lower  tcm|K*ralnre  than  feebly  albuminous  ones,  and  wlien  the 
(juantity  of  ullmmen  is  only  a  trace,  turbidity  does  not  occur 
until  the  uritio  has  begun  to  boil. 

There  are  two  points  to  be  remembered  in  using  heat  alone 
as  a  test  for  albmncu.  Firsts  that  albumen  is  not  coagulated 
by  heat  when  the  urine  is  alkaline  ;  in  such  cases,  therefore, 
it  is  necessary,  before  boiling,  to  restore  the  acidity  by  a  few 
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drops  of  acetic  acid.  Secondly,  when  the  nrine  is  noutml.  o 
very  feebly  acid,  it  may  become  tnrbid  on  heating  from  precipi- 
tation of  the  earthy  phosphates  ;  bnt  turbidity  from  this  cause 
is  easily  distinguished  from  albumen  by  a  drop  of  acetic  or 
nitric  acid  which  instantly  causes  the  phosphates  to  disappear. 

Nitric  acid. — Nitric  m-id  is  an  extremely  delicate  test  for 
albumen.  The  best  manner  of  apjjlyiug  it  is  to  fill  a  test-tube 
to  the  depth  of  about  an  inch  ;  then,  inclining  the  tu!>e,  to 
pour  in  Btronfj  nitric  acid  in  such  a  manner  that  it  may  trickle 
down  along  the  sides  of  the  tube  to  the  bottom,  and  form  a 
stratum  some  quurter  of  an  inch  tliick  below  the  urine.  Added 
in  this  manner  there  is  scarcely  any  mingling  of  the  two  tluida, 
and  if  albumen  be  present,  three  strata  or  layers  will  be  ob- 
served :  one,  ]>erfcctly  colonrless,  of  nitric  acid  at  the  bottom  ; 
immediately  above  this  an  opalescent  zone  of  coagulated  albu- 
men ;  and  atop  the  unaltered  nrine.  If  there  be  only  a  trace 
of  albumen,  two  or  three  minutes  clnpso  before  the  opalescent 
zone  becomes  visible. 

Tlicro  is  no  method  equal  to  this  for  det<?cting  minute 
quantities  of  albumen.  The  reaction  of  the  nrine  does  not 
interfere  with  its  operation.  Only  one  caution  is  nccessfiry. 
In  concentrated  urines,  and  especially  febrile  urines,  the  ad- 
dition of  tho  acid  is  apt  to  precipitate  the  amorphous  urates^ 
and  thus  to  occasion  a  turbidity  which  might  be  mitjtaken  for 
albnmen.  The  two  conditions  are  however  easily  distingnisheil 
by  observing  the  level  at  which  the  cloudiness  begins,  and 
the  direction  in  which  it  spreads.  Albumen  begins  to  coagulate 
immediately  above  the  stratum  o&  acid,  and  the  turbidity 
spreads  upwards  ;  but  the  ui'ates  first  appear  at  or  near  the 
surface  of  the  urine»  and  the  opacity  spreads  downwards.  Heat 
also  readily  refiolves  the  doubt ;  for  the  urates  speedily  dis- 
appear when  the  urine  is  warmed,  but  turbidity  from  albumen 
is  not  affected  by  heat, 

The  urine  of  patient**  who  are  taking  cnbcbs  and  copaiba  is 
commonly  somewhat  opalescent,  and  nitric  acid,  in  the  cold, 
sometimes  (not  always)  increases  the  opalescence.  The  sense  of 
Bmell  immediately  directs  attention  to  the  presence  of  these 
drugs,  and  heat  diminishes  the  opalesonce  and  prevents  any 
turbiditv  with  nitric  acid. 
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'Tn  urines  which  are  otct  rich  in  urea,  nitric  acid,  in  the  cold, 
causes  a  slow  precipitation  of  a  cn*8talline  mass  of  nitrate  of 
urea,  which  however  is  so  different  in  appearance  from  coagu- 
kted  albumen  tliat  it  can  scarcely  be  misUikcn  fur  it. 

It  is  further  to  be  remarked,  that  if  the  manner  above 
described  of  testin*?  for  albumen  with  nitric  acid  be  not  fol- 
lowed, two  notable  fallacies  un^  be  encountered.  On  the  one 
hand  (as  was  pointed  out  bj  Bence  Jones),  if  the  urine  be 
acidified  with  a  small  quantity,  a  drop  or  so,  of  nitric  acid,  the 
albumen  may  not  be  coagulated  at  all ;  and  on  the  other  hand, 
if  a  large  quantity  of  acid  (aa  equal  volume)  be  suddenly 
added  to,  and  mixed  with  the  urine,  the  mixture  remains 
perfectly  clear,  even  though  it  may  be  highly  albuminous. 
I  have  known  the  latter  fallacy  occasion  concealment  of 
albumen  in  the  urine,  in  a  case  of  Bright's  disease,  ibr  many 
SioDths. 

In  practice,  the  best  method  of  proceeding  is  as  follows: 
when  the  urine  is  cloudy  IVom  urates,  use  heat  alone  ;  when 
th«  urine  is  clear  (or  in  any  case  if  alkaline)  add  nitric  acid  in 
the  way  above  described  ;  if  no  turbidity  aj>pear  above  the 
layer  of  add,  the  urine  may  be  with  certaint}*  pronounced  free 
from  albumen ;  if  a  turbid  zone  is  pro<luced,  apply  heat  thereto ; 
if  it  be  not  dissipated,  albumen  is  c^Htainly  pitisent. 

Several  other  substances  (bichloride  of  mercury,  sulphate  of 
copper,  alum,  ferrocyanide  of  potassium,  creasote,  carbolic 
acid  and  alcohol)  coagulate  albumen  ;  but  they  are  unsuitable 
for  urine-tcstiug,  because  those  of  them  which  are  misciblc 
with  it,  precipitate  also  some  of  the  natural  constituents  of  the 
urine. 

The  quantitative  estimation  of  albumen  in  urine  is  a  matter 
of  considerable  practical  importance,  and  it  is  to  be  regrctt-ed 
that  no  exact  and  easy  method  of  attaining  this  object  has 
been  devised. 

For  precise  determinations  the  plan  usually  followed  is 
to  bring  a  measured  quuutity  of  urine  to  a  slightly  acid 
condition  ;  boil ;  tluxiw  on  a  weighed  filter  ;  wash  ;  dry  at 
212** ;  and  weigh.  This  proceeding  demands  a  good  deal  of 
time.  The  filtering  is  sometimes  impossible  ;  and  the  results 
obtained  are  only  moderately  accurate  with  every  care. 
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For  a  rough  and  ready,  but  very  usofal,  method,  there  is  none 
superior  to  boiling  the  urine  m  u  test-tube  witli  a  drop  or  two 
of  acetic  acid.  Tlie  albumen  coag^iilates  in  flakes,  and  pre- 
sently sinks  to  the  bottom,  forming  a  layer  of  various  thick- 
ness. The  proportion  of  albumen  is  judged  of  by  the  depth  of 
this  layer  as  compared  to  the  height  of  the  column  of  urine  in 
U»e  tube,  Tliis  proixjrtion  m^y  be  expressed  in  nuiiilwi's  as 
i*  ii  A  *"^^  ^  forth.  If  the  quantity  of  albumen  be  too 
small  to  fonn  a  layer  of  appreciable  depth,  tlio  pn^portion  is 
expreeaed  more  loosely,  as  a  "  cloudiness  "  or  an  "  opalescence." 
The  varying  density  of  albuminous  urines,  and  the  varjing 
size  of  the  flakes  into  which  albnmen  coagulates,  afreet  the 
rapidity  and  completeness  of  the  subsidence,  and  therefore  the 
depth  of  tlie  coagulated  layer,  so  that  only  approximate  results 
can  he  expected  frcim  this  method. 

Becfjuercl  ingenicmsly  tunied  to  account  the  pn^perty  of 
albumen  to  deviate  the  plane  of  polarization  to  the  lell :  aud 
constructed  an  instrument  on  a  similar  plan  to  the  optical 
saccharimeter,  by  which  the  deviation  could  be  measured,  and 
the  per-centago  of  albumen  calculatwl  therefrom.  It  would 
appear,  however,  tlmt  this  instrument,  on  Bcequerel's  own 
showing,  is  only  capable  of  very  liraite<l  clinical  apftlication. 
"When  the  quantity  of  albumen  is  considerable  it  gives  very 
exact  indications  ;  but  the  deviation  is  too  slight  for  exact  es- 
timation in  moderately  and  feebly  albuminous  urines  ;  it  ia 
therefore  useless  for  the  bulk  of  albuminous  urines.* 

Boedecker  has  recently  proposed  a  volunietri(.»al  method, 
founded  on  the  projx?rty  of  ferrocyanide  of  jxitassium  to  form 
an  insoluhle  compound  of  fixed  comix)8ition  with  albumen. 
Vogel  stjites  that  lie  lias  found  this  method  inaccuratcf 

Modifieti  allmmai  in  urine, — Dr.  Bence  Jones  has  dcscrilKjd 
a  modification  of  albumen,  which  he  designated  hyikatcd 
dcntoxide  of  albumen.  He  found  it  in  the  urine  of  a  patient 
Bufleriug  from  moUities  ossium.  Tiie  urine  did  not  give  a  pre- 
cipitate with  nitric  at^d  alone,  nor  by  boiling,  nor  by  adding 
nitric  acid  to  the  boiling  ui'ine.     But  if  the  urino  was  boiled, 

•  Sm  *  elinteal  leHnre  hy  BeiNioerel  — Cliniquo  Ra^op£«1ln^  1S59,  p.  54. 
^  Soedeeker'a  nctbod  ii  dwcribed  in  H«ul«  ftod  i'feiif«r*i  Zeitsdu  1859, 
p.  »21. 
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and  then  allowed  to  cool,  a  pi*ecipitate  fell ;  and  tliis  was 
immediately  redissiolved  by  beat.  Tlic  san^e  Kubstance  has 
been  found  in  the  bufly  cuat  of  iuflanied  blood,  and  it  may 
also  be  met  with  in  the  albuminous  fluid  of  pus  (Bcnee  Joiiua, 
Axiimal  Chcm.  p.  lOU). 

Clinical  signifianue  of  aihumeti  in  the  urim. — In  considering 
this  8ul)ject  all  those  cases  are,  of  course,  excluded  in  which 
the  occurronce  of  albumen  is  only  incidental  to  the  presence  of 
some  other  fluid  in  the  urine,  such  as  blood,  pus,  or  spermatic 
fluid. 

The  excessive  use  of  a  diet  composed  exclnsively  or  chiefly 
of  albuminous  matters,  snch  as  cgj^s,  has  been  sliowu  Ijy  Bar- 
leswil,  IJrown-Scquard  and  others  to  cause  tijc  urine  to  become 
sli^^htly  albuminous.  Bernard  found  that  in-itaiion  nf  the  renal 
nerves  and  of  a  certain  spot  in  the  floor  of  the  fourth  ventricle 
(higher  up  than  the  diabetic  puncture)  caused  albumen  to 
appear  in  the  urine  of  animnls.  The  same  occurred  when 
albumen  of  eggs  w*is  injected  into  the  veins,  and  even  when  a 
large  quantity  of  pure  water  was  so  injected  (Magendie  Kierulf). 
Interfei'ence  witli  the  circulation  of  Uie  blood  in  the  kidneys 
produces  albuminuria  (see  Cox(»kstu)N  of  the  Kidkevs). 
Vogcl  fomul  that  inhalation  of  arseniuretted  hydrogen  and 
carbonic  Jicid  caused  tlie  urine  to  be  abundantly  albuminous.* 

Slight  and  temporary  albumitmria  appears  to  occur,  in 
highly  exceptional  cases,  from  very  slight  disorders.  Bcncke, 
when  suffering  from  dysjHjpsia,  noticed  albumen  in  his  own 
urine  four  times  in  as  many  weeks.  Similar  observations  have 
been  made  by  others  (Pai'kes). 

Setting  aside  these  unimportant  exceptions,  albuminuria 
must  always  be  looked  on  as  a  grave  symptom  of  disease ;  and 
when  discovered,  it  becomes  an  anxious  question  to  tlie  practi- 
tioner :  "VMiat  signification  has  it  ? 

The  pathological  states  in  which  albumen  appears  constantly 


*  Knokb.  d.  Harnbcrt-iUDilen  Orgaoe,  p.  533.  It  hfu  aiao  been  iisserted 
that  the  urine  beoonieji  albainibuas  in  mercariiLl  BaliT&bion.  This  ojuwrtjitn 
im«  long  »iuce  ahown  to  be  eironcoua  by  Uuyer.  More  recently  Dr,  Pmncift, 
Dodcr  the  anperrtsion  of  Dr.  U.  Recs,  exauiiaed  the  ariue  of  tifteeo  salivated 
individaals  withuut  Sodinj;  a  trace  of  albumco.— vOa  *'Du>eaacB  of  tlie 
Kidneys,"  by  G.  0.  Bev*,  p.  23.     Loudoo,  IS^U.) 
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or  occasionally  in  the  urine  may  be  arranged  into  the  following 
groups  : — 

1.  Acute  and  chronic  Brighl's  disease  of  the  kidneys. 

2.  Prep^ancy  and  the  puerperal  state. 

3.  Febrile  and  inflainmatoiy  diseases  (zymotic  diseases, 

such  as  scarlet  fever,  measles,  small  pox,  typhoid, 
cholera,  yellow  fever,  ague,  diphtheria,  etc. ;  iiitiam- 
matory  diseases,  such  as  pneumonia,  perituu  itis, 
traumatic  fever,  articular  rheumatism,  etc.) 

4.  Impediraentsto  the  cinniliitiou  of  the  blood  (emphysema, 

heart  disease,  abdominal  tumours,  cirrhosis,  aXe.) 

5.  A  hydr8?mic  and  dissolved  state  of  the  blood  and  atony 

of  the  tissues  (purjmra,  scurvy,  pyaemia,  hospital 
gangrene). 

6.  Saturnine  intoxication. 

In  the  first  group  atbuniinuna  is  dependent  ou  structural 
dumgefi  in  the  kidneys  (sec  Briqht's  Diskask). 

In  the  second  group  albuminuria  is  somctimoa  associated 
witij  structural  changes,  and  sometimes  not  (see  Connection 
OP  BiiiOHT'8  Disease  and  Pkeqnakcy). 

In  all  febrile  and  inflammatoiy  complaints  a  trace  of 
albumen  is  ocoisionally  found  in  the  urine;  it  usually  auioimts 
to  no  more  than  a  trace,  and  disappears  ou  defervcHcence ; 
Bometimes  in  pneumonia  it  is  not  iucousiderable.  As  inter- 
current febrile  attacks  are  common  in  the  course  of  most 
chronic  com])laints,  temporary  albuminuria  has  l)ccn  noted  in 
a  great  multitude  of  different  diseases.  This  remark  applies 
especially  to  chronic  tul>erculo8i8,  cancer,  caries  and  necrosis ; 
and  albuminuria  under  such  a  condition  is  to  be  carefully 
distingaishod  from  the  cases  in  wliich  genuine  Bright's  disease 
coexists  with  those  complaints,  In  a  zymotic  dibcase  there  is  a 
double  pathological  state,  namely,  pyrexia  and  the  operation 
of  a  8{)ccitlc  poison ;  and  albumen  may  appear  in  the  urine 
eiUier  as  an  incident  of  the  febrile  state,  when  it  is  com- 
paratively unimportant,  or  as  an  indication  of  serious  structural 
changes  in  the  kidneys,  which  constitute  a  grave  sequela  of 
the  disease. 

Albuminuria  connected  with  impediments  to  the  circnla- 
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ion  of  the  blood  is  considered  under  Co2?OEsnoN  op  the 
Kidney. 

In  a  disaolved  or  putrid  state  of  the  blood,  albumen  appears 

the  urine  without  being  connected  with  or^nic  changes  in 
the  kidney ;  it  is  associated  with  the  escape  of  the  colouring 
matter  of  the  blood  (see  Hjsmatinuru). 

The  occurrence  of  albumen  in  the  urine  of  persons  jjoisoned 
with  lead,  although  repeatedly  observed,  was  not  re<;arded 
as  an3rthing  more  than  a  coincidence  until  Ollirier  demon- 
strated, by  experiments  on  animals  and  clinical  observa- 
tions, the  existence  of  a  causal  connection  between  tliem. 
Ollivier*  found  that  dogs,  rabbits,  and  guinea  pigs  when 
poisoned  with  repeated  doses  of  carbonate  of  leiul,  invariably 
passed  an  albuminous  urine,  and  that  their  kidneys  exhibi- 
ted signs  of  incipient  organic  disease.  He  also  collected 
15  examples  of  albuminuria  in  persons  poisoned  with  lead. 
Seven  of  these  had  temporary  albuminuria ;  in  three,  the  alba- 
minm'ia  persisted  during  ttie  continuance  of  the  saturnine 
symptoms ;  and  in  four,  genuine  Bright's  disease  had  been 
produced.  In  addition  to  these  observations,  he  examined  tho 
urine  of  37  |)ei-sons  affected  with  diverse  manifestations  of  lead 
poiscming  in  the  ITopital  de  la  Charitt':  of  these,  9  hud  nlbu- 
minous  urine.  These  observations  have  been  confirmed  by 
Lancercauxf  and  Danjoy4  Ollivier  found  that  both  the 
urine  and  the  kidneys  in  these  cases  contained  traces  of  lead. 
He  inferred  that  tlte  existence  of  lead  in  the  kidneys  induced 
an  organic  lesion  of  Uiese  organs,  and  that  the  albuminuria 
was  the  consequence  of  that  lesion. 

When  albumen  is  found  in  urine,  the  important  point  to 
de<:ide  is,  whether  it  indicates  the  existence  of  organic  disease 
of  the  kidneys  or  not.  This  question,  in  any  individual  case, 
must  be  considered  chiefly  in  connection  with  the  three  follow- 
ing  points  jointly,  namely : — 

1.  The   temporary    or  persistent  duration  of  the  albu- 
minuria. 


•  Arrhitn  Ohilrat/i,  l«fl3,  H.  pp.  CIO  mid  "09. 

+  Vnton  Midiralt,  1803,  ftnd  Builetina  dc  la  SociiU  nUdiealt  d'iimulation 

MOUTt-lle  s^rip,  t.  1,  p.  182,  UU. 

X  Arehir€9  Git^'rult^  1864,  1.  p.  402. 
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2.  The  quantity  of  the  albumen ;  and  the  occurrence  and 

character  of  a  deposit  of  renal  derivatives. 

3.  The  presence  or  abscnc4_'  of  any  disease   outi^ide  the 

kidneys  whicli  will  account  for  tiie  albuminuria. 

1.  Dr.  Parkes*  has  collected  some  instmctivo  facts  on  the 
importance  of  distinguishing  between  t^'miwrtiiy  and  i>cr- 
Dianent  albuminuria.  He  gives  a  tabular  statement  of  the 
adult  cases  treated  by  bira  in  University  College  Hospital,  in 
which  the  urine  was  examined  carefully  and  daily  for  a  sufli- 
cient  length  of  time,  to  enable  it  to  be  said  with  jjerlect 
certainty  that  albumen  was  or  was  not  ^.n^esent  during  the 
wliole  course  of  the  disease,  or  during  any  part  of  it.  Cases  of 
cystitis  and  vaginitis  were  not  included.  By  the  term  '*  tempo- 
rary albuminuria,"  Dr.  Parkes  implied  cases  in  which  albumi- 
nuria, after  lasting  some  days  or  even  weeks,  disappeared 
entirely  for  some  time  before  tlae  jmtient  left  the  hospital  ; 
and  by  "ixinuaiient  aliiuminuria,"  cases  in  which  the  albumen 
did  not  disappear  during  the  time  the  }>atieiit  was  under  obser- 
vation— this  time  being  generally  very  long,  and  always  many 
days.*  The  cases  were  of  the  miscellaneous  eliaractcr  usually 
admitted  into  a  London  liospital.  Cases  of  cholera  and  preg- 
nancy were  excluded.  The  total  number  of  cases  tabulated 
was  303 — 170  men  and  133  women.  The  results  are  given 
separately  for  the  two  sexes  by  Dr.  Parkes;  but  as  no  ditfer- 
ence  of  any  moment  to  the  inquiry  were  found  between  the 
sexes,  I  have  taken  the  libeity  of  throwing  the  numbers 
together,  for  the  sake  of  simplicity,  iu  the  following  tables  : — 

TABLE  I. 


Total  nnmber 
ofcosoa. 

rrine  not  Albnmi- 
iioiis  at  uny  time. 

Urine  temporarily 

albuminous. 

Urine  permanently 
albumiuoua. 

303 

227 

87 

39 

Reduced  to  pcr-centagcs : — in  75  the  urine  was  never  albu- 
*  Oo  the  Compoftldon  of  the  Urine,  p.  186. 
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miiious ;  in  12  temporarily  albaminous ;  and  m  13  permanently 
allmiuiuouB. 

Tlic  37  cases  of  temporary  albuminuria  occuiTcd   in   the 
following  diseases : — 

TABLE  II. 


Diiean. 

Total  nnmber 
of  casei. 

Ttiniporary 
albuminuria. 

albumiuurio. 

Paraple;oa  (upmal)     . 
Hetiiiple^iu  (crrubral)    .     , 
Cliroiiie  jthtliisU 
Pleurisy  (acuto)      .         .     . 
Bruiichittij  (ncMitu,  simploy  . 
Brohcliiti-s  (iiciitf  iu  emphy- 
acumlous  luugs).         .     . 
Broricliitia   (in  tuberculous 

lUUg!i)      .... 

Piitiuuioitm  (acuttf*  lobar)  . 
H^art  iliisfrtse  (organic)  .     . 
Murl'Ufl  Itri^lilii  ^iii:ut4}) 

Acule  rhcuaiatism           .     . 
Subacntc  rlunuiuitism 
Pnrimra  hemorrhagica  .     . 
Tvplioid  fovor    . 

TVl»IiU8 

Variola      .... 
Scarlatina               ... 

Ei^-diljcka  (leg) . 

Total    .... 

2 

i 
28 
17 

10 
17 

11» 
19 

1 
2 
1 

1 
1 

3 

1 
6 

a 
s 

4 

1 
1 
5 

1 
2 

2 

1 

1 
2 

27 

ItJ 

5 

7 

4 

16 

15 

7 

14 
1 
3 

154 

37 

117 

The  qnantity  of  albumen  was  "lorge"  in  the  cases  of 
pneumonia  and  acute  Bright's  disease;  was  in  "some  quan- 
tity" in  the  cases  of  typhoid,  variola  and  scarlatina,  and  "  very 
BDiall"  in  most  of  the  remainder. 

Tlie  diseases  in  which  permanent  albuminuria  was  found 
are  detailed  in  Table   III.   on  tlic  next  page.     According 
to  this  table,   in  32  out  of  39  cases  of   permanent    albu- 
minuria, disease  of  the  kidney  was  either  proved  to  exist  or 
dered   highly    probable  by    otlier  symptoms;    and   as  3 
ther  cases  are  excluded  because  there  was  no  decided  infor- 
uiiition  as  to  the  statu  of  tlie  kidneys^  pennanenD  albuminuria 
indicated  renal  disease  in  32  coses  out  of  3fi ;  and  if  heart 
L       diseases  arc  excluded,  it  indicated  renal  disease  invariably. 
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TABLE  III. 

1 

Disease. 

Number 
of  cases. 

Remarks. 

Morbus  Brif; 
Kiicepbaloid 
Cystic  diseaa 
Lsucocythcm 

Chroino  pht 
disease  (au 

Pleurisy,  wi 
ney  diaea&i 

Heart    disea 
and  valre 

Hemiplegia, 
aofl  lining 

Puiicrefltic 
icterus 

Purpura  htei: 
Typhoid  fer* 

itii  (all  forms) 

diReaHe  of  kidney . 

e  of  kidney  . 

ia.withprvaumed 

kidney    . 

hitiitj  and  kidney 

topsy). 

th  probable  kid- 

ae   (hypertrophy, 
afleutiun)     . 

from      rerobrat 
disease,     causing 

uorrbagica        .     . 
ir. 

25 
2 

CiulA  and    kidney   Btmc- 

lurt's  in  the  sediment  of 

tlie  urine. 
Kidneys  healthy  in  thn?e 

cnrAi9  of  p.m.   uxamiua- 

tion. 

Blood  corpuscles. 

Amonnt  of  albumen  very 
sniall. 
iCaBP   not   fatal  ;    nothing 
}      definite     known     about 
f     kidneys. 

[  BUxmI  casts  and  e>tnbli»h- 
1      mpnt     of    deridfd     M. 
1     Brijjhtii  consecutive  to 
(     the  fever 

Total      .... 

'       99 

2.  The  greater  the  qnantity  of  albumen,  the  more  likclj 
is  the  existc'noe  of  renal   diKcase;  and  a  ** large"   qunntit; 
of  albumen  (J  und   u])w;irdfi)  is  rarely  found   except  in  nn 
doubted  acute  or  chronic  Bright's  disease.    It  is  necessary 
however,  in  conBidering  the  amonnt  of  albumen,  not  only  t< 
bay©    regard    to  the  pro{x>rtion    in  a   particular    siwcimei 
examined,  but  also  to  the  total  quantity  in  the  twenty-fou 
boura.    Thia  may  be  surmised  by  the  density  of  the  urine- 
low  density  iudicating  that  the  quantity  of  urine  passed  i: 
twenty-four  hours    is    large,  and    high   density  the  contrar} 
— but  judged  more   aeciirately   by   nKccrtaining   what  is  th 
actual   flow  of  urine  in  twenty-four  hours.    A  urine  may  b 
only  slightly  albuminous,  but  if  it  be  of  low  density  (undo 
1(H2)  and  the  daily  quantity  between  three  and  four  pint* 
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the  total  loss  of  albnmea  will  be  very  considerable,  and  the 
existence  of  renal  disease  strongly  indicated.  Indeed,  of  all 
urines  tliei-e  are  none  more  surely  indicative  of  Bright's  disease 
than  a  pole,  dilate,  abundant  mine  which  ie,  at  the  same  time, 
more  or  less  albuminoas.  On  the  other  hand»  as  a  rale  with 
Tery  few  exceptions,  when  the  urine  is  only  slightly  albnminouB, 
and  at  the  same  time  dense,  and  high  coloured,  Bright's 
^sease  is  not  present,  and  the  albuminuria  is  o\\*ing  eitlicr  to 
pyrexia  or  to  some  imjKjdiment  to  the  circulation  of  the  blood. 

The  kinds  of  deix>sit  which  indicate  most  strongly  the 
exit^tence  of  organic  renal  disease  are,  (n)  very  abundant  ones, 
contaiuing  casts  and  mucli  renal  epithelium ;  {b)  those  con- 
taining numerous  casts  and  cells  in  a  state  of  fatty  degenera- 
tion. The  least  indicative  of  primary  renal  disease  of  senons 
import,  are,  blood  casts,  and  very  trans|iarent  casts  in  scanty 
numbers. 

3.  When  the  urine  is  found  albuminous,  and  there  exists 
neither  pyrexia  nor  thoracic  disease,  or  other  recognisable 
condition  which  can  account  for  the  albumen,  the  inference  is 
almost  irresistible  that  there  exists  a  primar}'  organic  disease 
of  the  kidneys. 

XI  .-SUGAR  IN  imnra. 

Tn  1862  Schunck*  announced  that,  when  healthy  urine  was 
Bubjected  to  boiling  witb  acids,  it  gradually  deposited  a  resinous 
substance,  and  acrjuircd  the  power  of  reducing  the  oxide  of 
copper — in  other  words  that  the  presence  of  a  substance  having 
the  properties  of  glucose  became  apparent  in  it.  This  import- 
tant  observation  probably  explains  tlie  discrepant  conclus^ions 
of  those  who  have  sought  for  sugar  as  a  nonnal  constituent 
of  healthy  urine.     Briickef  and   Bence  Jones  were  always 

*  Philosophical  MiLguine.  March.  1802. 

f  IwftDoff  hu  pointed  out  wme  fnlliicieB  in  Brooke*!  proceM.  He  coDsiden 
UiAt  the  greater  p*rt  of  the  augur  obtained  by  Bt-ficke  did  Dot  prc-exi^tiu  ibe 
urine,  but  wan  derived  from  Bom«  other  constituent  (iiulicAn)  hj  the  rcftgenta 
tinptojed.  IwAiioflTconclades  ibat  iDtiiuLfe  trocvs  of  autrar  do  exist  fiequvully, 
but  bj  no  Die.ius  coiiHlanlljr,  in  health/  urine.  (MeinMoer'a  Buricbl  in 
Beole  and  Pfrufer^e  Zeitsab.  fur  lljOl,  p.  323).  In  Bviico  JuncsH  pmeess 
•nlphnrrttcd  hydrofrrn  vos  employed  inatenJ  of  oxaljr  acl<l  ;  bat,  rven  with 
thii  modifieaiioo,  the  urine  would  be  rendered  ncid,  and  tli^re  would  be  gn'Ot 
probability  uf  nuL-ar  being  produeeU  from  indit^aii  duriug  the  loug  process  of 
mporatioii  uf  Uie  Urge  qaautitiM  U^O  o.  o.)  uf  uriue  uud. 
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able  to  obtain  sugar  from  healthy  urine  in  not  inconsiderable 
quantities.  Bcncc  Jones*  obtained  aa  much  as  0*8  to  1*7 
grain  per  pint.  If  natural  urine  contain  a  Bubstance,  capable 
of  yielding  sugar  by  a  simple  decomposition,  it  is  quite  possible 
that  the  sugar  found  by  these  observers  was,  either  partly  or 
wholly,  an  educt  of  the  analysis,  and  not  a  pre-existing  consti- 
tuent of  the  urine.  This  much  is  certain,  that  healthy  urines, 
and  the  vast  majority  of  morbid  urines,  do  not  contain  suf^ar 
in  quantity  capable  of  being  detected  by  the  most  delicate 
direct  testing.  At  the  same  time  it  is  not  improbable  that 
minute  traces  of  sugar,  as  of  nearly  every  other  substance  dis- 
solved in  the  blood,  may  exist  in  the  urine.  These  traces, 
however,  granting  them  to  exist,  have  no  clinical  significance 
whatsoever,  Wien  sugar  is  present  in  quantity  sufficient  to 
interest  the  medical  practitioner,  it  is  detectable  with  certainty 
by  direct  testing  ;  and  conversely  when  direct  testing  reveals 
the  presence  of  sugar  it  is  invariably  a  grave  pathological  sign, 
and  not  a  matter  of  mere  physiological  curiosity.  In  the  fol- 
lowing observations  I  have  solely  in  view  sugar  in  these  sensible 
proportions. 

Tests  for  Sugar  in  Urine.  (Quah'tahve  Ustim/). — Frequent 
mistakes  are  committed  in  regard  to  the  presence  or  absence  of 
sugar  in  urine,  not  only  by  physicians  and  surgeons,  but  even 
by  professed  cliemists.  More  than  once,  specimens  liave  Iteen 
brought  to  mo  with  the  statement  that  an  analytic  chemist  had 
found  a  small  quantity  of  sugar,  but  in  which  no  sugar  really 
existed — certain  fallacious  appearances,  to  which  1  shall  pre- 
sently refer,  having  been  mistaken  for  genuine  evidence.  With- 
out proper  precautions,  sugar-testing,  like  all  other  testing,  is 
open  to  fallacies  ;  but  with  moderate  care  and  observance  of  a 
few  fixed  rules,  the  detection  of  sugar  is  a  matter  of  the  most 
perfect  certainty  and  of  ejtquisite  delicacy.  Before  prooeeding 
to  describe  the  hcst  means  for  this  puqjose,  I  will  say  a  word 
about  those  tests  which  are  in  coramon  use,  but  which  arc  either 
unreliable  or  insufliciently  delicate  —  namely,  the  growth  of 
toruUe,  Moore's  test,  and  the  fermentation  test. 

1.  The  ffroivth  of  toruhr.  —  Dr.  Hassall  has  advanced 
the    opinion  that   the    yeast   plant   only  grows  in    saccha- 

•  Jooraol  of  the  Cheniad  Sociotj,  1362,  p.  22. 
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rine  urine,  and  that  conseqnentlv  the  appearance  of  this 
fungus  ifi  positive  jjroof  of  the  pruscnce  of  sugar.  But  as 
aU'eady  stated,  the  yeast  plant  may  l>e  fouud  growing  to  its 
full  development  in  urines  (practically)  perfectly  free  from 
sugar.  Aloreover,  it  is  not  easy  to  diftcrimiuate  the  sporules 
and  filaments  of  the  yeast  plant  from  those  of  the  common 
mould  (penicilium  glaucum),  and  as  both  plants  arc  far  more 
frequently  met  witli  in  an  immature  condition  than  in  tha  state 
of  fructification,  the  practical  value  of  this  mode  of  detecting 
sugar  is  reduced  to  insignificance. 

2.  BoiUntj  iviUi  liquor  poiassie  {Moore's  fest). — "Wlien  urine 
containing  sugar  is  boiled  with  an  equal  bulk  of  liquor  potassa^ 
the  mixture  darkens,  and  eventually  ossimies  a  brandy-brown 
colour.  From  its  easy  ap])lication,  this  test,  as  a  preliminary 
sto]),  and  for  negative  evidence,  is  of  great  convenience. 
It  has,  however,  two  faulU — (a)  it  is  wanting  in  delicacy, 
and  (b)  it  is  liable  to  a  notable  fallacy.  Moore's  test  does  not 
Answer  clearly  until  the  proportion  of  sugar  rises  to  about  0'8 
per  cent,  or  one  grain  and  a  half  to  the  ounce.  By-and-by  we 
sliall  come  to  a  test  tu-elvc  times  more  delicate  than  thig. 

Again,  all  Iugh-<xilonred  mines  of  high  density  become  darker 
when  boiled  with  liquor  {wtasste,  although  free  from  sugar ; 
aud  albuminrius  urine.s,  even  when  not  high-coloured,  darken 
sensibly  under  the  same  treatment.  This  occurs  with  jKiriectly 
fresh  liquor  [wtassaj ;  but  if  the  test  have  been  kept  in  ordinai'y 
white  glass  bottles,  it  very  speedily  becomes  impregnated  with 
lead,  which  it  attracts  from  the  glass,  aud  this  ofl'ers  an 
addilioufd  source  of  error.  Tlie  liquor  potassa;  kept  in  tlic 
wards  of  llie  Royal  Infiiinary  was  found  largely  impregnated 
with  lead,  although  it  had  not  been  in  use  more  than  about  six 
weeks.  Liquor  potasste  thus  vitiated,  when  boiled  with  certain 
urines,  tmns  them  of  a  dark  porter-brown  colour.  This  is 
something  quite  diflcreut  from  the  slight  deejMjning  of  the 
tint  which  has  been  jast  alluded  to,  and  it  only  occurs  in 
alhumiiioujt  urines,  and  not  even  in  ail  of  these.  In  acute 
BrightV  diucasc,  csjiecially  when  there  was  blood  in  the  urine, 
or  when  the  ulbumcu  was  abundant  and  as:iociatod  with  free 
discliiirgc  of  renal  epithelium,  the  change  of  colour  was  most 
intense  ;  and  in  one  such  case  the  existence  of  sugui'  hud  been 
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inferred  therefrom,  and  announced  to  the  patient  and  his 
friends,  by  the  medical  attendant,  "Where  tiie  proportion  of 
albumen  was  Bmall,  and  renal  desquamation  slight,  the  lead- 
tainted  liquor  potassaj  did  not  produco  so  marked  im  effect' 
In  ench  urines  a  slight  darkening  of  colour  only  enHue<l,  much 
to  the  flame  dopreo  qa  oecurred  with  frosh  liquor  poUiswe.  It 
was  never  found  that  liquor  potaASin  containing  lead  produced 
a  dark  brown  coloration  with  non-albumiuona  nriues,  provided, 
of  course,  that  they  were  sugar-ftee.  The  usual  slight  deepen- 
ing of  the  tint  took  place,  but  not  anything  conspicuoualy 
greater  than  witli  fresh  and  pure  liqnor  potasses. 

3.  Tfic  fermentation  test. — "Wlien  saccharine  urine  is  mixed 
with  yeast  and  kept  in  a  warm  place,  it  speedily  ferments  with 
the  production  of  alcohol  and  evolution  of  carbonic  acid  ;  and 
as  no  other  substance  is  capable  of  undergoing  this  transforma- 
tion, the  occurrence  of  fermentation  with  yeast  is  certain  proof 
of  the  presence  of  sugar. 

Applied  to  ordinary  diabetic  urine,  fermentation  affords 
very  clear  indications.  The  most  convenient  and  elegant  way 
of  applying  it  is  the  following  : — A  few  crumbs  of  German 
yeast  are  pnt  into  the  bottom  of  a  test-tube  ;  this  is  then  filled 
np  to  the  brim  with  the  suspected  urine,  covered  with  an 
evaporating  dish  or  saucer,  and  then  inverted.  Tlie  dish  and 
inverted  tube  are  now  set  aside  in  a  warm  place — say  on  the 
mantel-piece.  The  urine  soon  l>egins  t^)  ferment,  gas  collects 
in  the  top  of  the  inverted  tube  and  cximjIs  a  portion  of  the 
urine  ;  and  if  sugar  be  abundant,  the  gas  accumulates  in  such 
quantities  that  all  the  urine  is  driven  out  before  it.  There  is 
a  precaution,  however,  to  be  observed.  Some  specimens  of 
yeast  spontaneously  evolve  bubbles  of  gas  ;  it  is  therefore  de- 
simhle,  where  the  indication  is  doubtful,  to  perform  a  parallel 
experiment  with  the  mmie  yeast  mixed  with  simple  water,  so 
that  the  amount  of  gas  spontaneously  yielded  by  it  may  be 
ascertained.  German  yeast  is  exceedingly  convenient  for  fer- 
mentation expcrimontA,  and  it  has  now  come  into  such  common 
use  that  a  pennyworth  may  be  purchased  in  almost  any  baker's 
shop. 

There  are  two  drawbacks  to  the  clinical  application  of  thia 
test — (a)  it  takes  8omc  hours  for  its  accompli^ucut,  and  {b)  it 
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does  not.  suffice  for  the  discovery  of  minute  rjuantities.  Urine 
is  capable  of  absorbing  somewhere  about  its  own  bulk  of  car- 
bonic acid,  so  that  nnlcsa  the  amount  evolved  be  greater  than 
this  there  will  be  no  accumulation  of  gas  in  the  top  of  the  tube, 
and  conse<iuently  no  visible  sijrn  of  fermentation.  According 
to  my  experience,  nrinea  containing  0*5  per  cent,  or  two  grains 
and  a  half  to  the  ounce  and  under,  yield  no  sign  to  the  fermeu- 
tation  t-est.  Fermentation  is  therefore  a  considerably  less  sen- 
sitive method  of  suprar-testing  than  Moore's  plan  of  boiling 
with  liquor  potMsae, 

There  is,  however,  another  manner  of  applying  fermentation 
to  the  detection  of  sugar,  which  is  much  simpler  and  even 
more  delicate  than  the  foregoing — namely,  by  corapari8(.>n  of 
the  specific  gravity  of  the  suspected  urine  be/ore  and  a/trr 
fermentation.  This  proceeding  will  be  examined  more  in  detail 
midcr  the  head  of  quantitative  testing  ;  but  I  may  here  ob- 
serve that  considerably  less  sugar  tliau  one  per  cent,  may  be 
detected  by  the  lowering  of  the  density  after  fermentation. 

4.  lisdudion  tests. — The  action  of  grape  sugar  on  a  nnmlxT 
of  metallic  salts  is  attended  with  a  reduction  of  the  oxides  which 
they  contain  to  a  lower  degree  of  oxidation,  or  to  the  metallic 
state.  Accordingly  some  of  these  salts  are  resorted  to  as 
valuable  sugar  tests,  both  qualitative  and  quantitative.  The 
salts  best  adapted  for  this  purpose  are  those  of  copper,  bismuth, 
silver,  chi'omium,  and  tin  ;  but  as  the  oxide  of  copper  is  the 
most  universally  known,  and  with  proper  precautions  the  most 
striking  and  sensitive,  I  shall  coufiue  ray  remarks  solely  to  it. 

The  ordinary  mode  of  using  the  copper,  or,  as  it  ia  cfiUed, 
Trmmtit*9  M^  is  to  add  a  drop  or  two  of  a  solution  of  sulphate 
of  copper  to  the  suspected  urine  in  a  test-tube.  Liquor  potassoe 
is  then  added  in  excess,  and  the  mixture  boiled.  If  the  proper 
proportions  have  been  observed,  a  red  deposit  of  suboxide  of 
copper  falls  when  sngiir  is  present.  Applied  in  this  rough 
way  the  operation  of  the  test  is  very  uusatibfiictory.  If  tlie 
copper  be  in  excess,  a  quantity  of  the  protoxide  remains  un- 
dissoived  and  causes  confusion.  Tlie  liquor  potasste  likewise 
obsonrea  the  result  by  producing  an  intense  dark  brown  colour 
if  sugar  be  abundant,  and  the  boiling  continned  beyond  a  few 
secondB.    In  consequence  of  these  and  other  objections,  Ti-om- 
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mer*fi  test  is  roc^arded  with  very  little  favonr  by  munv  f>rncti- 
tioners,  who  rely  in  preference  on  the  easy  and  ready,  thou^'h 
less  delicate,  method  of  boiling  with  liquor  potaeaie.  Bat  all 
the  nncertainty  attending  the  employment  of  the  copper  test 
arises  from  a  faulty  application,  and  not  from  inherent  imper- 
fection. Wlien  Kkilfully  used,  it  possesses  a  delicacy  and  cer- 
tainty that  renders  all  other  rbagenta  superflnous. 

The  first  necessity  is  to  abandon  the  rough  method  above 
sketched,  and  to  prepare  before-hand  a  test  solntion  which  shall 
combine  the  cojipcr  and  the  alkali  in  due  projtortion.  This 
is  accomplished  by  dissolving  sulphate  of  copper  in  strong 
liquor  sodro  with  the  aid  of  tartrate  of  potash.  The  exact 
formula  for  this  solution  (Febling^s  standard  copper  solution) 
is  given  at  p.  i;]0. 

Having  prepared  the  test-fluid,  it  is  employed  in  the  following 
manner: — Fill  a  test  tul)c  to  the  depth  of  three-quarters  of  an 
inch  or  so  with  the  coi)i>er  solntion  ;  heat  until  it  begins  to  l>oil, 
and  then  odd  a  drop  or  two  of  the  suspected  urine.  If  it  be 
ordinary  diabetic  urine,  the  mixture,  atler  an  interval  of  a  few 
seconds,  will  turn  sudiknbj  of  an  intense  opaque-yellow  colour, 
and  in  a  short  time  an  abundant  yellow  or  red  sediment  falls  to 
the  bottom.  If,  however,  the  quantity  of  sugar  present  bo 
small,  the  suspected  urine  is  added  more  freely,  hut  nof  heyond 
a  volume  egwii  to  that  of  f/w  test  employed.  In  this  tatter  case 
it  is  necessary  to  raise  the  mixture  once  more  to  tiie  boiling 
point.  It  is  then  allowed  to  cool  slowly.  If  no  suboxide  has 
been  thrown  down  when  it  has  become  cold,  then  the  urine 
may  with  certainty  be  pronounced  sugar-free. 

The  points  of  importance  in  this  proceeding  are — (fl)  to  boil 
the  test  first,  and  not  the  urine  ;  and  (()  to  use  an  excess  of 
the  test. 

The  first  point  is  of  importance,  because  the  test-solution  is 
apt  to  deteriorate  by  keeping,  unless  preserved  hermetically 
sealed  from  the  air.  Wlien  deteriorated  by  exposure  t^  the 
atmosphere,  a  deposit  of  suboxide  takes  jilace  from  it  on  simple 
boiling.  Boiling  the  test,  therefore,  is  a  trial  of  its  jiorfection. 
If  it  remain  clear  for  a  minnto  or  two  after  ebullition,  the  solu- 
tion is  in  order,  and  the  testing  may  be  proceeded  with  ;  but  if 
the  solutiou  become  somewhat  opaque,  and  a  red  deposit  pro- 
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sently  fall  from  it,  this  fle|)o.sit  mnst  he  first  filtered  from  the 
cleur  flHid,  whicK  is  thereby  again  rcnUerctl  fit  for  use  :  or — • 
which  is  indeed  the  better  plan — a  fresh  supply  of  the  test  is 
prepared-  The  deterioration  here  spoken  of  ainses  from  the 
conversion  of  a  portion  of  the  tartaric  acid  into  racemic  acid, 
which,  equally  with  sugar,  has  a  reducing  i)0wer  on  the  oxide 
of  wpi>er,  and  when  present,  of  course  corrupts  the  analysis. 

The  necessity  for  asing  an  excess  of  the  test  applies  equally 
to  an  ordinary  diabetic  urine,  as  well  as  to  one  which  containK 
only  a  Bmall  proportion  of  sugar  and  has  a  com|x>fiition 
approaching  tlio  natural  standard;  but  as  the  reason  for 
«n)pIoying  an  excess  is  not  the  same  in  the  two  instances,  and 

there  are  important  differences  in  the  operation  of  the  test 
in  tlic  two  classes  of  urine,  I  shall  call  attention  to  them 
separately. 

(a)  Method  of  tesdny  ordinary  diaheiic  urim, — Practically, 
the  urine  of  a  diabetic  patient,  where  tlie  disease  is  in  full 
career,  may  Ijo  regarded  aa  a  solution  of  grape-sugar  in  i^iinple 
water.  The  natural  constituents  are  in  such  small  proportion, 
owing  to  the  increased  flow,  that  they  do  not  sensibly  interfere 
with  the  operation  of  the  test. 

If,  after  the  test   lias  been  heated  to  ebullition,  oti*  di-op 

rof  diabetic  urine  he  adde<l,   the  reaction  occura   almost   in- 

^antaneouijly,  and  the  suboxide  falls  of  a  brick-red  colour 

fBt  once  ;  but  if  sevetal  drojis  of  tlie  same  urine  be  added, 

lithe  precipitate  is  a  rich  yellow.     This  difference  in  colour 

is   merely   a  question   of  excess   or   deticicucy   of  the   test. 

Wlieu  the  copjier  exceeds  the  sugar,  and   tlie   solution  still 

itAins  its  bine  colour,  the  suboxide  falls  red  ;  but  if  the  sugar 

texceed  the  copper,  and  the  blue  colour  have  disappeared,  the 

suboxide  falls  yellow. 

The  common  mode  of  proceeding — that  is,  boiling  the  urine 
first,  and  then  adding  tlie  reagent — is  very  objectionable,  inas- 
much as  it  may  betray  the  operator  into  a  too  sparing  use  of 
the  test,  and  Uiereby  entail  a  failure  of  the  reaction.  If  the 
r  {ireponderate  greatly  over  tlio  copper,  no  precipitalion  whai- 
'er  enisuta^  becauye  the  excess  of  sugar  dissolves  tlie  suboxide, 
forms  with  it  a  transparent  yellow  solution.  This  state- 
ment may  be  readily  verified  by  boiling  some  diabetic  urine  in 
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a  test-tube,  and  then  dropping  in  the  test-solntion.  Tlie  Bret 
few  drops  occasion  a  dense,  muddy,  yellow  opacity  in  the  lop- 
most  Inycr;  but  when  the  tulte  is  shaken  the  ]n*Gcipitate  is 
redisfiolved,  On  adding  more  of  the  test,  however,  the 
opacity  becomes  permanent^  and  au  abundant  deposit  pre- 
sently snbsidea. 

(b)  Method  of  tesUng  where  the  quantify  of  sugar  is  sinall 
ami  ih^  natural  constiHwnts  ajiprotiinaU  their  usual  ftopoT' 
itons. — Tlie  discorery  of  sugar  in  such  a  urine  is  much  more 
difficult  than  in  the  fonnei*  case.  Tlie  ordinary  ingredients  of 
the  urine — urea,  nric  acid,  pigmentaiy  and  other  extractives, 
the  alkaline  and  earthy  salts — seriously  aflect  the  delicacy  of 
the  test.  If  grape-sugar  be  dissolved  in  simple  water,  such  is 
the  sensitiveness  of  the  reaction  that  one  grain  in  ten  pints 
yields  a  perceptible  deposit ;  but  when  dissolved  in  urine, 
a  considerably  larger  quantity  may  be  present  and  the  tost 
fail  to  reveal  its  existence.  Nevertheless,  enough  of  deli- 
cacy still  remains  to  satisfy  all  the  requirements  of  clinical 
research. 

Urine  of  the  kind  here  considered — with  a  minute  propor- 
tion of  sugar,  and  the  ordinary  ingredients  almost  natural — is 
met  with  in  the  early  stage  of  diabetes,  before  the  disease  has 
aciiuircd  its  full  development ;  also  in  convalescence  from  the 
less  severe  forms ;  and  not  unfreqncntly  towards  the  fatal 
close  of  the  complaint.  Even  in  well-marked  diabetes  there 
are  conditions  under  which  the  urine  temporarily  returns 
nearly  to  its  natural  state.  These  are — abstini^nce  from  sac- 
charine and  amylaceous  food,  and,  ^forti&ri^  abstinence  from  all 
food  ;  accordingly,  the  morning  urine,  after  the  prolouged  fast 
of  the  night  may,  in  the  less  severe  cases,  be  found  almost 
sugar-free.  A  like  effect  follows  the  advent  of  an  intercurrent 
inflammation,  as  of  the  lungs  or  lining  membrane  of  the 
bowels. 

In  testing  for  sagar  in  urines  of  this  description  certain 
precautions  are  rigidly  demanded,  otherwise  considerable  quan- 
tities of  sugar  may  be  wholly  overlooked.  The  most  important 
of  these  is  to  use  a  great  excess  of  the  test.  When  the  copper 
solution  is  added  drop  by  drop  to  healthy  urine,  at  a  boiling 
heat*  the  blue  coloui'  is  inmiediately  discharged,  although  not 
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a  particle  of  Bugar  be  present,  and  the  urine  assnmes  a  deep- 
amber  tint.  The  degree  to  which  urincK  exercise  thitt  decolo- 
rizing j)roj)erty  varies  with  their  strength — that  is,  with  their 
ooncentrution.  A  dense  urine  (BUgar-frce)  will  discharge  the 
colour  from  nearly  its  own  bulk  of  Fcliling's  standard  solution; 
but  even  the  most  dilute  natural  lu-incs — thoac  that  are  almost 
colourle-ss — have  a  very  considerable  power  this  way.  A^iat- 
ever  be  the  nature  of  the  transformation  here  involved,  it 
is  certain  that  when  the  colour  of  the  teat  has  been  thus  dis- 
charged, the  copi»er  it  contains  is  no  longer  capnble  of  being 
precipitated  by  any  sugar  that  may  be  present  in  the  urine  ; 
and  the  suboxide  is  not  thrown  down  until  such  an  amount  of 
the  solution  has  been  added  that  the  mixture  retains  a  dis- 
tinctly green  tint  after  being  raised  to  the  boiling  point.  To 
secure  an  excess  of  the  test  the  most  certain  method  is  to  heat 
the  solution  first,  as  already  recommended,  and  to  add  the 
suspected  urine  afterwards.  Another  advantage  is  secured  by 
this  proceeding.  Wlien  the  suspected  urine  contains  a  con- 
siderable quantity  of  eartliy  phosjihutes,  the  precipitation  of 
tliese  by  the  alkali  of  the  test  is  apt  to  c^usc  embarrossmcuL 
The  phosphates  fall  in  light,  dirty-white  flocculi,  which  might 
be  mistaken  by  the  unwary  for  a  deposit  of  suboxide.  When 
the  test  and  urine  are  mixed  together  before  applying  heat,  or 
the  test  is  added  to  the  boiling  urine,  the  eaiihy  phospthatea 
fall  in  such  fine  fiakes  that  the  transparency  of  the  mixtui'e  is 
impaired ;  but  if  the  urine  be  added  to  i^e  boiling  test,  the 
luLvture  retains  its  translucency  fiom  the  phosphates  being 
tiiR^wn  down  iu  denser  masses ;  and  by  holding  the  tube 
between  the  eye  and  the  light,  the  flakes  arc  seen  floating  in  a 
clear,  blueish-green  medium. 

In  the  class  of  saccharine  urines  now  imder  consideration, 
the  suboxide  is  always  precipitated  yellow,  never  red.  The 
operation  of  the  test  is  exceedingly  distinctive,  Jind  takes  place 
as  follows  : — The  copi)cr  solution  having  been  lieated  to  ebul- 
lition, and  something  less  than  an  equal  bulk  of  the  suspected 
urine  having  been  added,  the  mixture  is  again  raised  to  the 
boiling  point.  It  then  changes  to  an  intense  opaque  yellowish 
green,  and  slowly  a  bright  yellow  deixisit  subsides.  If  the 
nrluc  contains  less  than  half  a  grain  |>or  cent,  of  sugar,  the 
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precipitation  does  not  take  place  immedifttely,  but  occnrs  as 
the  liqnid  cools — in  five,  t-en,  or  twenty  minutes,  and  tho 
manner  of  the  chan^  is  peculiar.  First,  the  mixture  loses  its 
transparency,  and  passes  from  a  clear  olive-green  to  a  lijjlit 
greenish  opacity,  looking  just  afi  if  some  drops  of  milk  had 
fallen  into  the  tube.  This  ^en  milky  niipearanco  is  quite 
charaeteristic  of  suj^ar.  By  this  proceeding  one-tenth  of  a 
grain  per  fluid  ounce,  or  less  thfin  one-fortieth  of  a  p*nin  per 
cent.,  can  with  certainty  be  detected,  and  any  qunntity  below 
this  has  no  pathological  signification,  and  is  matter  of  only 
physiological  int^^rcst. 

Some  of  tlie  natural  urinary  ingredient*,  and  especially  uric 
acid,  have  been  stated  to  possess  the  power  of  reducing  the 
oxide  of  copper  to  a  state  of  suboxide,  and  of  becominsj  thereby 
the  source  of  a  notable  fallacy  in  using  this  test  for  the  detec- 
tion of  sugar.  No  feai*,  however,  need  1m3  entertained  on  this 
score  J  I  have  over  and  over  again  treated  urines  containing 
an  excess  of  uric  acid,  and  even  nrines  thick  with  the  umor- 
pliona  urate  deposit,  with  the  test  solution  at  a  lx>iling  heat, 
but  have  never  obtained  the  least  i^semblance  to  the  sugar 
reaction.  It  is,  however,  to  be  borne  in  mind,  that  if  urine  be 
boiled  with  the  test  for  a  considerable  lime  —  say  twenty 
minatCB  or  half  an  hour — a  reddish  deposit  falls,  and  tho 
mLxture  assumes  a  muddy,  dirty-fawn  appearance,  allhongh 
no  sugar  be  i>re8ent.  Tho  reddijih  deiwait  appears  to  con- 
sist of  the  earthy  phosphates  tinged  red  by  some  of  the  suboxide, 
reduced,  pcrlmps,  tlirongh  tho  instnimentality  of  uric  acid.  But 
this  reddish  dejiosit  is  mily  proiluc&tl  aficr  prohiujcd  boifbtff,  and 
prolonge<l  boiling  is  of  all  things  the  most  to  be  avoided, 
because  the  most  utterly  useless,  in  performing  tiie  test.  If 
simjily  raising  the  fluid  to  the  boiling  point,  and  then  allowing 
it  to  cool  in  a  warm  place,  as  in  a  jug  of  hot  water  or  on  the 
hob,  fail  to  yield  an  indication  of  sugar,  no  amount  of  boiling 
will  develop  a  tnietworthy  reaction. 

To  rocui»itulato :  the  best  method  of  detecting  sugar  in  urine 
is  as  follows  t — Pour  some  of  the  prei»ared  tast-liquor  into  a 
narrow  tost-tubo  to  tlio  di^pth  of  three-quarters  of  an  inch  ;  heat 
until  it  begins  to  boil ;  then  add  two  or  three  drops  of  the 
8U8pecte<l   urine.    If  sugar  be  abundant,  a  thick  yellowish 
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Opacity,  and  deposit  of  yellow  suboxide  are  produced  (and  this 
changes  to  a  brick-red  at  once  if  the  lilne  colom'  of  the  test 
remain  dominant).  If  no  snch  reaction  ensue,  g:o  on  adding 
the  urine  until  a  bulk  nearly  equal  to  the  test  employed  has 
been  poured  in  ;  heat  a^n  to  ebullition  ;  and,  no  change 
occurring,  set  aside  without  further  boiling.  If  no  milkiness 
is  produced  as  the  mixture  cools,  the  urino  may  be  confidently 
pronounced  free  horn  sugar,  for  no  quantity  above  a  fortieth  of 
a  grain  per  cent,  can  escape  snch  a  search,  and  any  quantity 
below  that  is  devoid  of  clinical  significance. 

Esfi'rmtfion  of  (h^  quantity  of  aiojrtf  in  urine  {Qua/if iiafive  lest^ 
i^O)- — In  early  times  medical  men  judged  of  the  quantity  of  sugar 
in  diabetic  urine  by  the  amount  ofsyrup  yielded  on  eva juration. 
This  was  a  very  nido  as  well  as  troublesome  proceeding.  A 
much  readier  and  not  lesa  precise  method  waa  to  calculate  the 
sugar  from  the  specific  gravity.  Dr.  Henry  drew  up  a  table, 
wliich  Prout  aft^invanls  extended  and  improved,  showing  at  a 
glance  how  mucli  solid  matter  per  pint  waa  contained  in  urines 
at  different  densities,  TVlien  tlie  urine  voided  amounts  to 
several  quarts  a  day,  and  the  natural  urinary  ingredients  have 
sunk  to  a  very  low  proportion,  the  secretion  resembles  a  solu- 
tion  of  grape-sugar  in  pure  water.  In  this  condition  the  den- 
sity is  a  moderately  accurate  measure  of  the  quantify  of  sugar  ; 
but  it  is  still  far  from  absolute  correctness,  as  may  be  judged 
from  the  following  table,  drawn  up  from  a  number  of  my 
analyses : — 

TjiULB  thawing  the  unecrtain  ref/ifwn  of  the  xprcijic  gravitu  to  thf.  propor- 
tion of  tnigttr  whero  the  daily  Jtaw  of  uriiu  ranged  bettnf^tt  now  and 
thirteen  pints. 

apodflc'  icnTlty.  Sugnr  per  linporial  iiint. 

1045       

1048       

IMS      

1041      

1041       •, 

1040       

1039      

loss      

1034      

loaa     


875  graiim 

072 

683 

920 

»31 

911 

083 

875 

645 

635 

But  when  the  flow  of  urine  is  no  more  than  two  or  three 
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pints  a  day,  the  natural  int^redients  come  to  hold  something 
like  their  normal  proportions,  and  contribute  very  sensibly  to 
raise  the  density.  Accordingly  with  the  diminished  flow  tliere 
is  a  very  jerreatly  lessened  proportion  between  the  specific 
gmvity  aiid  the  i>er-centage  of  sugar.  The  annexed  table  shows 
this  relation  in  the  urines  of  the  same  patients  when  the  daily 
excretion  hod  been  reduced  by  dictetio  means  to  between  two 
and  Uitee  jtints. 

Tabli  akowing  the  Uatened  and  atiU  mora  unoertai*  reUxtim  of  tht  tptcijic 
graoitff  to  Uu  quanittif  of  tugar  icKere  thi  dailff  Jhw  ranged  bkwMn 
tteo  ohd  tkrM  pinia. 

flpMlOo  gmvlty.  Basv  por  Imperial  plbt 

1044       d25gniuiii. 

1042       668      „ 

1041       591      „ 

1041       498      „ 

1039       668      „ 

1039       608      „ 

1039       600      ,, 

1039       446      „ 

losa      377      „ 

1085       471      ». 

1034       486      „ 

1034       312      „ 

On  comparing  these  two  tables,  it  is  seen  that  the  density 
holds  a  much  less  constant  rchition  to  the  proportion  of  sugar 
when  the  daily  flow  is  scanty  than  when  it  is  abundant  It  ia 
also  Been  that  in  the  former  case  a  given  degree  of  density  in- 
dicates a  much  lower  proportion  of  sugar  than  in  the  latter. 
The  mean  density  lu  the  first  table  is  l(»3it-3,  and  in  the  second 
nearly  the  same — I03b'6  ;  but  the  proportion  of  sugar  is  much 
greater  in  the  first,  where  it  averages  813  grains  per  pint,  than 
ia  the  second  where  it  is  only  511  grains. 

Of  the  more  ac-curate  methods  there  arc  two  peculiarly  eli- 
gible for  practical  use — the  one  on  account  of  its  Ej>eedy  per- 
formance, and  the  other  on  account  of  its  easy  application. 

1.  Volumetriral  m^Ouxl. — This  has  been  brought  to  a  high 
state  of  perfection  by  Fehliug.  It  dejHinds  in  principle  on  the 
fact  that  there  is  a  fixed  relation  between  the  amount  of  a 
cop^)er  salt  rcdnccd  to  a  state  of  sub-oxide  and  the  sugar  pi'c- 
eent    Feldiiig  found  that  one  cquirateut  of  grape^fiugar,  or 
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\0  parts,  decomposed  exactly  ten  eqniralents,  or  1246-8  parte, 
of  sulphate  of  copper.  Accordingly  he  prepared  a  solution  of 
copper  of  standard  strength,  and  applied  it  to  fluids  containing 
prape  Hn^ar ;  and  the  quantity  of  these  reqciirwl  to  docorapoae  a 
fixed  roinme  of  the  standard  solution  funiislicd  an  exact  mea- 
sure of  the  sugar  they  contoined. 

Fehling*8  standard  solution  is  prepared  according  to  the  fol- 
lowing prescription  :• — 

Sulphate  of  copper,  flO^  graiiu  ; 
Keutral  tartruto  of  {hjIusIi,  364  groins  ; 
Solution  of  caaatic  aoda,  tip.  gmv.  1 '12, /our  fluid  ounces  ; 
Add  water  to  make  up  exactly  six  fluid  ouncoo. 

200  f^ins  of  this  solution  are  exactly  decomposed  by  one 
grain  of  sugar.  The  apparatus  required  for  the  performance  of 
the  analysis  are  described  and  figured  at  pp.  5  and  6. 

Mode  of-perfonning  the  anaiysis. — Measure  off  200  grains  of 
the  standard  solution  in  the  SOO-grain  tube,  ponr  this  into  the 
flask,  and  add  about  twice  its  volume  of  water;  then  place 
orer  a  sfiiriUlarap  to  boiL  Wlnlo  the  copper  solution  is  being 
heated,  the  urine  to  be  analysed  should  be  diluted  with  water 
to  a  known  degree.  In  the  case  of  ordinary  diabetic  urines, 
the  best  dilution  is  one  in  ten.  This  is  obtained  by  carefully 
filling  the  G-oz.  measure  with  water  to  the  depth  of  4|  ounces, 
and  then  adding  urine  so  as  to  make  up  exactly  5  ounces.  The 
mixture  will  then  contain  exactly  one-tenth  of  urine.  (When 
the  quantity  of  sugar  in  the  urine  is  very  small,  a  dilution  of 
one  in  fire,  or  even  the  undiluted  urine  may  be  employed.) 

The  next  step  is  to  fiU  the  burette  (which  is  graduated  to 
grains)  with  the  diluted  urine  to  0.  Then  proceed  to  add  it, 
in  successive  small  portions,  to  the  l>oiling  copper  solution, 
imtil  the  blue  colour  has  entirely  disappeiu*ed.    After  each  fresh 


ICon  exiotly,  in  gmmmei  aod  cubic  ceotiindtrai,  the  proportions  stood 
as  fullowit :  — 

40  gnamea — crystals  of  nilphate  of  oopper ; 
160  gTaDun«fl  — neutral  tartrate  of  iMttonh  ; 
760  gnmmes — caostic  uida,  ip.  gnv.  1  *]  2. 
Add  water  up  to  1154*5  cubic  cebtim^trea. 

Saoh  10  onbto  oentimitns  oormpood  to  0'05  gnmmti  of  grftpe-ragar. 
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ndditioTi  from  the  bnrctte  the  mixture  shotild  be  raiHOfl  to  the 
boiling  point,  and  tlicn  allowed  to  atand  a  few  seconds,  so  that 
the  prcci])itated  copper  may  subside,  and  the  obscn*cr  may  see, 
by  holding  the  flask  between  the  eye  and  the  light,  whether 
the  mixture  fltill  retains  any  blue  colour.  As  soon  as  tlie  blue 
colour  hm  (iisapix'ared  tl»e  analysis  is  complete,  and  the  quan- 
tity of  dilutetl  urine  employed  may  be  read  ott'.  The  per- 
centage of  sugar  in  the  urine  can  now  be  readily  calculated. 
Suppose  125  grains  had  been  added  from  the  bnrt'tt^j :  this 
reprcwmta  one-tenth,  or  12*5  grains,  of  undihitcd  urine,  and 
contains  exactly  one  grain  of  sugar:  by  dividing  12*5  iuto  100, 
the  per-centage  of  sugar  is  obtained:  or  ^7^=^  :  the  urine 
contains  8  per  cent,  of  sugar. 

2.  Differential  dfingi/i/  methorl. — The  second  of  the  two 
methods  of  estimating  sugar,  which  I  have  undertaken  to  ex- 
plain, combines,  as  I  believe,  more  perfectly  than  any  other,  the 
twin  advimtages  of  ease  and  accuracy.  It  is  founded  on  the 
diminution  of  density  suffered  by  sawrharine  urine  when  fer- 
mented with  yeast.  The  specific  gravity  of  an  onlinary  dia- 
betic urine  ranges  from  1035  to  1050.  When  it  has  undergone 
fermentation,  and  all  the  sugar  is  converted  into  alcohol  and 
carbonic  acid,  the  specific  gravity  is  found  to  have  sunk  to 
1009,  to  1002  or  even  below  lOOO.  This  falling  oft"  in  the 
density  arises  from  two  distinct  yet  necessarily  Associated 
oauflcs — namely,  first,  the  destruction  of  the  sugar,  which  was 
the  cause  of  the  high  density  of  the  original  urine  ;  and, 
second,  the  presence  of  the  generat^^'d  alcoliol  in  the  fermented 
product.  Now,  the  loss  of  density  from  these  causes  must 
evidently  stand  proportional  to  the  quantity  of  sugar  originally 
present  in  the  urine,  and  must  consequently  furnish  a  measuro 
of  its  quantity. 

The  eiiMiriuicntal  data  on  whirh  this  method  is  founded  ixre 
fblly  detailed  in  a  paper  publisJied  by  the  author  in  the 
'•Memoirs  of  the  ilanchester  Literary  and  Philosoi^iiityd 
Society"  for  IHfJO  ;  also  in  a  iiajier  in  the  '* Edinburgh  Monthly 
Jounial"  for  October,  1801.  The  mode  of  experimenting  was 
— first  to  ascertain  by  the  volumetrical  analysis,  which  I  have 
just  dc8cribe<i,  how  much  sugar  was  contained  in  a  certain 
diabetic  urine.    The  urinu  was  tlicu  fermented  by  means  of 
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lan  yeast — its  specific  gravity  baring  been  previously  as- 
certained. In  twenty-four  hours,  after  the  fermentation  had 
oeased  and  the  scum  had  subsided,  the  density  was  taken  again, 
and  by  aubtracting  this  from  the  density  before  fermentation, 
the  "density  lost"  was  aseertaiued.  And  it  wiim  found  that  for 
every  gniin  of  sugar  contained  in  an  ounce  of  nrine,  one  degree 
of  specific  gravity  had  been  lost.  Experiments  were  niuUiplied 
on  diabetic  nrine  ;  corpesponding  experiments  were  made  with 
solutions  of  sugar  of  known  strength  in  healthy  non-saccharine 
urine  and  in  pure  water,  and  the  issue  of  all  was  to  establish 
the  conclusion  that  tfie  number  of  detp-ees  of  *^ density  hst**  m- 
dimhd  as  many  grains  of  mtjat  per  fluid  maue. 

In  the  practical  application  of  the  method,  the  ordinary 
urinometer  may  be  used  for  taking  the  densities  ;  but  it  ia 
well  to  choose  one  with  a  long  scale,  as  some  of  those  in  use 
have  very  short  ones,  and  it  becomes  impossible  to  read  the 
density  aconrately.  »StilI  further  precision  may  be  attaine<l  by 
dinding  the  usual  scale  into  two  poi'ts  on  separate  instruments. 
I  have  had  constructed  for  my  own  use  two  perfectly  corre- 
sponding nrinometers,  on  one  of  which  the  scale  ranges  from 
9i)5  to  1025,  and  on  the  other  from  102.5  to  1055,  each  instru- 
ment covering  .30  degrees  of  density.  The  scales  are  thus  ren- 
dered so  long,  and  the  intervals  between  tbe  lines  so  great, 
that  in  a  clear  urine  the  specitic  gravity  can  be  easily  read  to 
a  fjuarter  of  a  degree  :  and  even  in  the  fermented  urine,  which 
does  not  regain  its  original  transparency,  but  continues,  at  least 
for  many  days,  more  or  leas  cloudy,  it  can  be  read  with  cer- 
tainty to  h»df  a  degree. 

Another  important  ]Xfint  is  to  obviate  errors  from  variations 
of  temperature.  If  the  density  before  and  after  fermentation 
be  taken  at  widely  different  temijeratures,  an  error  of  serious 
amount  may  creep  into  the  analysis.  Tlie  best  mode  of  avoid- 
ing this  ia  to  put  up  a  few  ounces  of  the  unfermonted  nrine 
in  a  "  companion  phial,"  and  to  place  this  side  by  side  with 
that  set  apart  for  fermentation,  so  that,  at  whatever  temperature 
the  fermented  product  may  be  when  its  density  is  observed, 
iU  nnohangcd  alter  ego  stands  near  it  for  comparison  at  exactly 
the  same  temperature. 

The  most  convenient  ^ay  of  proceeding  is  the  following  : — 
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About  four  ounces  of  the  saccharine  urine  are  put  into  a  12- 
ounce  bottle,  and  a  lump  of  Gwrman  yeaat  about  thu  size  of  a 
cobnut  or  sniall  walnut  is  added  to  it.  A  ^nx'&t  exuc&s  of 
yoa&t  is  used  to  hasten  fermentation,  but  a  little  more  or  a 
little  less  does  not  seufiibly  afleet  the  result.  The  bottle  is  then 
covered  wth  a  nicked  cork  (which  permits  the  escape  of  the 
carbonic  acid),  and  set  aside  on  the  mantelpiece  or  other  warm 
place  to  ferment.  Beside  it  is  placed  a  tightly-corked  4-ounce 
phial  filled  with  the  aaine  urine  without  any  yeast.  In  about 
twenty-four  hours  the  fermentation  will  have  ceased,  and  the 
ficmn  cleared  off  or  6nl>sided.  The  fermented  lu'iue  is  then 
decanted  into  a  urine-glasa,  and  its  specific  gmriiy  taken; 
at  the  same  time,  the  density  of  the  unfenncuted  urine  in  the 
companion  phial  is  observed,  and  the  "density  lost"  aficortained. 
Fermentation  is  generally  complete  in  about  eighteen  Loutb  if 
the  locality  be  sufficiently  warm  ;  and  it  is  desirable  to  remove 
the  two  phials  into  a  cool  place  two  or  three  hours  before  Uie 
densities  are  taken,  in  order  that  they  may  attain  the  tempera- 
tore  of  the  surrounding  atTUosphere. 

The  two  following  examples  may  serve  as  illustratioufi  of  the 
method : — 


I 
I 


Density  before  fermeDtAtion 
Density  aft«r  fenneuUtion     .         .     . 
Decrees  of  density  lost 

Grains  of  Bogar  per  flnid  onnco      .     . 

I. 

II. 

1053 

1004 

49 

4Q 

1038 

1013 

25 

25 

If  it  be  dcfdred  to  bring  out  the  result  as  so  much  per  cent., 
this  is  accomplished  by  multiph-ing  the  number  indicating  the 
"  density  lost "  by  the  coefficient  0*23.  Thus  in  the  first  of  tho 
above  examples  49  x  0'23  =  1 1  -27,  and  in  the  second  25  x 0*23  = 
5*69,  which  are  the  amounts  of  sugar  respectively  per  100  parta. 

The  time  actually  consumed  in  determining  the  quantity  of 
sugar  in  urine  by  this  method  does  not  exceed  four  or  five 
minutea,  but  the  result  must  be  wait^  for  until  the  succeed- 
ing day  ;  this  is  its  chief  dismlvantagc.  Its  application  ia  so 
easjt  that  a  medical  friend  in  attendance  on  a  diathetic  patient, 
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was  able  to  teach  the  patient's  wife  to  make  the  analysis ;  every 
morning  when  he  came,  she  could  give  exact  information  as  to 
the  quantity  of  sugar  excreted  on  the  previous  day. 

Optical  saccharimetry, — ^The  property  of  glucose  of  rotating 
the  plane  of  polarisation  to  the  right  has  been  taken  advantage 
of  to  estimate  the  quantity  of  sugar  in  diabetic  urine.  The 
best  instruments  for  the  purpose  are  those  of  Mitscherhch  and 
Soleil.  This  method  is  not  so  universally  applicable  as  the 
two  preceding  ;  and  the  price  of  the  instruments,  together 
with  the  delicacy  required  in  their  manipulation,  puts  them 
almost  out  of  reach  of  ordinary  practitioners. 

Clinical  significance  of  sugar  in  iha  urine. — The  presence  of 
a  large  quantity  of  sugar  in  the  urine  is  the  characteristic 
feature  of  diabetes  mellitus  :  but  small  quantities  may  be 
present  in  a  variety  of  other  circumstances — as  after  eating 
excessively  of  amylaceous  or  saccharine  articles  of  food,  from 
injuiy  or  disease  of  certain  parts  of  the  nervous  system,  &om 
impediments  to  respiration,  etc.  This  subject,  however,  can 
be  more  conveniently  treated  in  a  future  page  (see  Physio- 

U>OIGAL  GONSIDEBATIONS  BSLATINO  OX)  DUBETES). 
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DIABETKS    INSIPIDUS. 


Wuua— Urinary  Dueueo,  p.  1.     Lond.  1838. 

Fauk— Bbitr.  E.  Lthre  voc  d.  EiDfaohc  Pulyorie.     DeDtaehe  EUq.  1S53. 

NKUVtKK— CeWrD.  lanp.   Tubingcai  Tbeiia,  1866.    CunBtatl'sJ*Ureftb.  1857, 

iT.  234. 
Tboossiac— CliikiiiQ«  Mcdie&Ie,  T.  it  p.  611. 
Maokaxt — I)u  Di.\b&t«  Inaipule.     Stnuburg  Thesis,  1862. 
r.  BiDH — Ou  Diabetes  Inaipidua.  Beiile*B  Ardiivet,  Tola.  li.  &nd  Ul. 
W.  &TiuRas--Ca»e  of  DUb,  Iiuip.     Ikale'a  ArchiToa,  toI.  uL 
Aadsbsuux— NichUackcrrUrcudor  H&rarabr.     Porpat  Tbcaia,  1862. 


Casbs  charactorisod  by  increased  thirst  and  excessive  dis- 
chftTj^e  of  R  watery  urine  of  low  specific  f^vity,  free  fixnn  sugar 
and  albumen,  are  grouped  together  under  the  gena*al  designa- 
tion of  diabetes  insipidus. 

The  want  of  uniformity  iu  the  course  and  symptoms  of  these 
ca&ea,  and  iu  the  anatomical  changes  found  after  death,  indicate 
that  several  wliolly  distinct  pathological  states  qxq  iucluded 
uu^or  this  heading. 

Attempts  have  been  made  to  classify  the  cases  according  to 
the  characters  of  the  urine.  Tliose  in  which  it  was  suj>i>osed 
that  the  urine  merely  contained  an  cxccHsive  amount  of  water, 
without  any  alteration  of  the  total  quantity  of  solids  excreted, 
or  of  the  mutual  proj.toilion  of  the  several  solid  lugredicuts  to 
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fMh  other,  have  been  named  Pohjdlpaia  (or  excessive  thirst)  j 
ibOBe  in  whidi  it  was  suiJitoscd  that  the  sttlid  mnttei-s,  and  es- 
pecially urea,  were  excreted  in  excefisive  quantity,  have  been 
named,  Pohj}tria  ;  and  tliose  in  which  it  was  supposed  that  the 
urea  and  other  solidfi  wore  in  diminished  quantity  have  been 
named  Anazotnria  (Willis). 

This  classification  is,  however,  valuelesfi  in  practice :  both 
from  the  difficulty  of  assigning  u  precise  standoid  of  composi- 
tion to  the  urine  under  the  various  conditions  of  existence, 
and  the  tedious  and  difficult  investigations,  extending  over 
several  days,  which  are  required  to  ascertain  the  mean  compo- 
sition of  the  urine  in  any  particular  case. 

I  have  collected  from  various  sources,  most  of  which  are 
indicated  at  the  head  of  this  chapter,  sixty-six  cases  of  insipid 
diabetes  ;  to  these  I  have  added  three  cases  obsen^ed  by  myself; 
and  three  more,  of  which  the  particulars  were  supplied  by 
my  friends  Drs.  Bates  and  Buwman.  From  an  analysis  of 
these  seventy-two  cases  the  following  account  has  been  di'awn 
up. 

Etiology. — The  liability  to  diabetes  insipidus  is  very  consi- 
derably greater  in  males  than  females;  of  the  seventy-two 
cases,  fifty-two  were  males,  and  twenty  females.  The  age  of  the 
patient-s  at  tlie  time  of  invasion  ranged  from  tlie  extremes 
of  infancy  to  old  age ;  but  the  greater  number  occurred  between 
the  ages  of  five  years  and  thirty  years.  In  the  following  table 
an  analysis  is  given  of  the  ages  of  skty-five  cases  at  the  time 
of  invasion. 


Infanty 

.     7  CJiaes. 

From  20  to  30  years   . 

.  IScJuoc 

Frain  5  to  10  yt'tinj. 

.  32     „ 

M     30  — RO     „ 

.   H     ., 

M  10-20    „         . 

.   13     .. 

„     50—70     „      . 

.      4      .. 

In  two,  if  not  three,  cases  the  discafio  appeared  to  have  ex- 
isted actually  from  birth. 

In  a  very  large  proj)ortion,  no  exrillng  cause  whatsoever  eonld 
be  assigned  for  the  disorder.  In  the  remainder,  various  cir- 
cumstances were  alleged  with  greater  or  less  probability  to  have 
been  the  exciting  causes.  These  present  considerable  simil- 
arity to  the  alleged  causes  of  saccharine  diabetes,  and  stand  in 
the  following  order  of  frequency  : — 
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Blnira  on  the  bcftd,  niul  Talb     .     6 

Cerebral  UiKcase  \tuherclu,  &c.K     5 
Intorupi-ntiice  .     .     6 

Ea|>osurv  to  cold  and  drinking 
cold  fluids  while  heuted 


■«} 


Prerioiu  fehri1«  or  itiflarans- ) 
tory  diseaN?  .       \ 

Hereditary  influence     .         .     . 
Muscular  ctfort 
Expfwure  to  hut  suu     . 
Meutul  emotiuu        .        . 


In  five  caacs  Borions  organic  chants  were  found  in  the 
kidnovs.  These  will  be  more  particularly  described  in  con- 
nection with  the  morbid  anatomy  of  the  diBoase. 

Two  cases  recorded  by  Dr.  W\  "Watts  (Lancet,  1848)  arc 
referred  by  him  to  g^-jihilitic  disease  and  abuse  of  mercury. 

Hysteria,  grief,  neuralgia,  or  the  influence  of  a  nervoos 
constitution,  are  aUo  mentioned  as  determining  umscs. 

In  Bome  of  the  traumatic  cases  the  Bymptome  set-in  with  fl 
znaxinium  intensity  on  Uic  very  day  of  the  accident ;  in  others 
there  was  at  iirst  loss  of  eoDBciousness  ;  and  the  thirst  and 
diuresis  come  on  with  the  rcstoration  of  the  fat^ulties,  or  a  few 
days  after.    In  one  ciise  severe  nervous  symptoms  continned   ^ 
for  six  months  after  a  fall,  and  the  diuresis  first  broke  ont  at  H 
the  end  of  this  itorit^l.     In  four  of  tlie  traumatic  cases  the 
symptoms  i)ersiBted  for  between  nine  days  and  a  month,  and 
tltcn  finally  disap^>oared  as  the  cerebral  symptoms  subsided  ;  in 
two  others  the  disorder  became  permanent,  and  had  already  ex- 
isted at  the  date  of  the  rucoi-d,  six  years  in  one  and  seven  years 
in  the  other. 

Of  the  five  cases  attributed  to  spoulaneons  cerebral  disease, 
only  one  (obserTed  by  myself,  and  detailed  Inrthor  on)  watt 
examined  post  marteni.  In  this,  tnhcrcles  were  found  in  the 
brain.  In  another,  also  observed  by  myself  (a  shopkeeper, 
thirty-five  years  of  apje),  the  disease  had  (."omc  on  twenty  montlia 
previously  with  sudden,  complete,  and  permanent  loss  of  sight, 
first  in  the  luH  eye,  and  six  months  later  in  the  right.  Durinjj 
these  twenty  months  the  [nitieut  had  been  in  the  habit  of 
voiding  two  or  three  gallons  of  urine  daily.  He  was  also 
subject  to  curious  nervous  attacks,  which  recurred  at  irregular 
intervals,  and  la.-*ted  from  half  an  hour  to  periods  of  several 
days.  They  consisted  in  a  jHTversion  of  intellect,  incoherence, 
irrepressible  impulse  to  go  away  iVoui  the  house,  trembling  of 
the  limbs  and  twitching  of  the  muscles.  Sometimes  the  patient 
would  fall  into  an  epileptiform  fit,  with  loss  of  consciou^ne&Sy 
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Boreaming  and  convulsions,  bat  wiLlioat  foaming  at  tlie  mouth, 
or  biting  the  tongue.  When  seen  hy  me  he  wiui  totally  blind, 
but  tlie  intellect  wa^  perfect,  and  the  general  health — cjteept 
during  the  paroxysms — was  good.  He  could  walk  twelve  miles 
with  case  ;  and  in  tlie  last  eight  months  he  liad  gained  weight 
to  the  extent  of  4U  lb.  The  history  and  general  character 
of  the  symptoms  api>cared  to  point  to  the  existence  of  vesicular 
parasites  within  the  cranium.  The  three  remaining  cases  were 
children  8upj)OBed  to  suffer  from  cerubi'al  tubercle.  They  all 
died  in  ci.mvul^iuns. 

Of  the  five  eases  attributed  to  intemperance,  the  symptoms 
came  on  in  one  of  them  on  the  day  after  a  severe  bout  of 
drinking,  in  which  the  patient  had  been  insensible  for  two  days. 
Not  one  of  tliis  group  is  reported  as  cured  ;  and  one  died  in 
two  months. 

Two  cases  followed  eiposure  to  cold ;  and  two  followed 
copions  drinking  cold  fluids  while  the  skin  was  hot  and  per- 
spiring. One  of  the  latttT,  related  by  Vigla,  fell  ill  with  un- 
quenchable thirst  and  diuresis  on  the  some  day,  and  died  a  few 
months  after. 

Four  coses  followed  variola,  ogae,  fever,  and  inflammation 
of  the  bowels  ;  all  ran  a  ver}*  chronic  course,  and  lasted  from 
fonr  to  twenty-four  years,  wiih  good  preservation  of  hualth ; 
the  symptoms  commenced  immfcdiately  after  recovery  from  the 
initial  complaint. 

In  two  cases,  the  sjTnptoms  commenced  immediately  after 
violent  muscular  ellbrt.  One  was  a  lK>y  of  twelve,  who  strained 
himself  in  pushing  u  cart-wheel  sunk  in  the  mud.  After  a  few 
mouths^  the  symptoms  were  subduud  by  nitrate  of  |>otash  ;  but 
Eome  months  later  a  relaj>se  owmrred,  and  the  patient  died 
suddenly,  from  taking,  as  is  alleged,  too  large  a  dose  of  the 
nitrate  (P.  Frank — cited  by  Rombei*g).  Tlie  second  is  a  re- 
markable case,  related  by  Jarrold,  in  Duncan's  Annals  for  1801. 
A  girl  of  VJ,  when  going  down  a  flight  of  steps,  slipped: 
with  very  great  exertion  she  saved  herhclf  from  falling.  Im- 
mediately after  mcnorrha^ia  began,  and  on  the  evening  of  the 
same  day  she  ex[>crieuced  inordinate  thirst  and  profuse  diuresis. 
She  entered  the  Edinburgh  Infirmary,  under  Professor Gregorj*, 
and  was  speedily  cured  of  the  limmorrhage  by  the  compound 
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powder  of  alum.  The  urine  amnunted  to  tlic  enornionft 
quantity  of  5t»  lb.  in  the  twenty-four  hours,  sometimes  even 
to  GO  lb.,  and  one  day  to  72  lb. !  Under  the  influence  of 
Hme-watcr  and  powdered  galls,  the  urine  was  gTadnji]ly  reduced 
to  between  5  lb.  and  10  lb.  a  day.  Slie  left  the  hot^pital  other- 
wise in  good  health. 

Three  cases  were  attributed  to  hereditary  influence.  One  of 
these  was  a  man  in  good  health  who  had  suffered  for  the  long 
period  of  filly-nine  years  fVom  poljTiria.  The  disorder  bcp^n 
in  infancy.  His  father,  two  brothers,  and  a  sister  had  suffered 
similarly.  Another  was  a  liealthy  soldier  of  twenty-four,  who 
had  been  polyuric  for  four  years.  His  mother,  brothers,  and 
two  sisters  suffered  in  the  same  way.  Tlie  third  was  a  young 
lady  of  nineteen,  mentioned  by  Trousseau  (Cliniiiue  Mcdicale, 
t.  ii. Gil),  whose  grandfather  waa  atrectcd  with  saccharine  dia- 
betes, and  uncle  with  Bright's  disease.  She  was  well-in*own 
and  tolerably  healthy,  and  had  borne  her  complaint  for  six 
years.     All  these  cases  proved  incurable. 

Course  mu!  Symptoms. — The  invasion  of  tlie  complaint  is 
often  quite  sudden.  Dr.  Bennett  relates  the  case  of  a  woman, 
thirty-four  years  of  age,  wlio  went  to  her  work  one  morning  at 
»ix  o'clock  in  her  usual  health ;  at  eight  o'clock,  two  Itours 
after,  she  was  suddenly  seized  with  intense  thirst  and  diuresis, 
which  beciune  pensistent  fVora  that  time. 

In  Bcvoral  instances  it  is  recorded  tliat  an  interenrrent  fcbrilo 
or  inflammatory  disorder  tem[>orarily  susiiended  the  symptoms. 
In  one  case,  an  attack  of  acute  articular  rheamatism  (treated 
with  nitrate  of  potash)  suspended  the  disease  jiermancntly, 
af^r  it  had  existed  in  intensity  for  eighteen  years.  In  another 
instance  (a  girl  of  nineteen,  poljniric  from  infancy),  an  attack 
of  pleurisy  was  treated  by  a  blister,  which  supjmratcd  for 
thii*ty-five  d^ys  ;  at  the  end  of  this  time,  both  tlje  pleurisy  and 
the  polyuria  diBopfxjared  permanently. 

The  (juantity  of  urine  voided  by  persons  afflicted  with 
inffipid  diabetes  is  nsually  considerably  greater  than  in 
saccharine  diabetes:  15,  30,  and  even  40  pints  arc  frequently 
mentioned  as  the  daily  amount  of  urine.  Its  specific  gravity 
rnries  from  a  little  above  that  of  pnre  water  to  l(i03  juid  1007. 
It  \&  limpid  and  colourless,  and  contains  but  a  feeble  proporcioa 
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of  solid  matters.  The  thirst  is  generally  intense  ;  often  in- 
extinguishable ;  in  several  cases  the  pntieut-a  are  stated  to  have 
dmnk  their  own  urine.  "When  the  quantity  of  drink  and  the 
quantity  of  unne  were  compared,  sometimes  the  one  and 
ftometiincB  the  otlier  sluiwed  in  ejcceas.  Careful  determinations 
on  this  \nnni  by  Falck,  Neuschler,  and  othors,  indicate  that  if 
fluids  be  allowed  ml  Ubiium  the  urine  voided  is  in  about  the 
same  quantity  as  the  drink  ;  but  if  the  imbibition  of  fluids  he 
corapulsorily  diminished,  tlie  urine  is  not  diminished  in  the 
same  proportion,  and  dehydration  of  the  tissues  results. 

The  skin  is  generally  dry  and  harsh  ;  sometimes  it  preserves 
its  nataral  moisture,  and  in  nirc  examples  sweating  has  been 
observed.  It  is  noteworthy  that  boils  and  carbuncles  are  only 
ouee  mentioued. 

The  state  uf  the  general  health  varies  a  good  deal.  In  the 
greater  number  of  the  recorded  cases  fair  health  was  preserved 
— in  several  jmtients  the  health  was  perfect,  and  some  of  them 
became  fatlicrs  and  mothers  of  families,  and  went  about  their 
usual  avocations  without  other  detriment  than  the  inconvenience 
of  a  constant  thirst  and  incessant  calls  to  void  urine.  A  remark- 
able exaulple  of  this  kind  was  commuulcattid  by  Mr.  Maxwell 
to  Dr.  Simmons  (Med.  Facts  andObs.  vol.  ii.  90),  A  hale  farm 
labourer,  aged  fifty-one,  who  habitually  performed  the  severest 
tasks,  tlirashing,  mowing,  etc.,  like  his  fellow-workmen,  had 
been  polynric  for  twenty-four  years.  Tlie  disorder  came  on 
atler  a  fit  of  ague.  The  patient  drank  daily,  summer  and 
%'inter,  from  32  to  3G  pints  of  water,  and  voided  uriue  in  pro- 
portion. Yet  he  slept  well  (except  that  he  frequently  awoke  to 
drink) :  he  had  no  pain  or  ache  of  any  sort;  he  had  an  exuellent 
apiK'titc,  a  moist  skin,  and  perspired  freely  when  lie  was  at 
work.  Dr.  Simmons  also  cites  the  case  of  a  woman  residing 
in  Paris,  who  liad  been  polynric  from  infancy.  In  due  time 
she  married  a  cobbler,  and  became  the  mother  of  eleven 
children,  of  whom,  however,  only  two  were  living  when  the 
case  was  recorded.  Dr.  Willis  (juotes  the  history  of  an  artizan, 
aged  fifty-five,  who  entered  the  Hotel  Dieu,  of  Paris,  for  some 
trifling  bruise  of  the  knee,  from  which  he  speedily  recovered. 
From  the  age  of  five  years  ho  had  sufterod  from  a  constant 
tLiibt,  accompanied  with  a  commensurate  diurefii&    From  Lis 
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sixtx^cnth  yenr  he  hnd  drank  on  an  average  two  buc-kcts  full 
water  daily.  Tliis  man  coniinnetl  in  good  henlth  ;  he  was  the 
father  of  several  children,  and  experienced  no  inconvenience 
from  his  infirmity  beyond  what  was  inseparable  from  the  fire- 
qaont  calU  to  jmas  water,  and  the  constant  necessity  for  drink. 

Tliis  high  state  of  health  is  however  exceptional :  more  com- 
monly the  patients  arc  very  decided  valetudinarians  :  and  the 
symptoms  from  which  they  suffer  bear  a  resemblance  to  those 
of  diabetes  mellitus,  though  rarely  exhibited  in  equal  severity. 
These  are  epi^^tric  and  limibar  pnins  ;  dry,  harsh,  hot  skin  ; 
painfal  dryness  and  heat  of  the  mouth  and  fauces  ;  emaciation. 
Sometimes  the  appetite  is  voracious,  more  commonly  moderate 
or  indifferent.  The  temper  is  querulous  :  the  mental  faculties 
enfeebled ;  the  bodily  stren«;th  diminished ;  the  sexual  functions 
often  abolished.  The  face  is  subject  to  erythematous  con- 
gestion. Enforced  abstinence  from  fluids  aggravates  most  of 
these  syraptoms :  the  body  then  becomes  unbearably  hot,  the 
skin  suflfuscd,  a  sense  of  intolerable  sinkinj^,  or  even  of  intense 
pain,  is  felt  in  the  pit  of  tlie  stomach,  and  the  intellect  becomes 
confused. 

The  loss  of  rest,  the  tormenting  thirst,  the  mentalVorry,  at 
len^^h  produce,  in  most  instances,  an  exhaustion  of  the  liodily 
vigour ;  iBdema  of  the  feet  oflen  appears  towards  the  last ;  and 
death  closes  the  scene. 

In  some  cases  there  was  dislike  to  vegetable  aliments,  in 
others  to  animal  food.  The  ct)bbler*8  wife,  before  alluded  to, 
was  very  sensitive  to  alcoholic  drinks  ;  a  sin;^le  glass  of  win« 
caused  uneasy  sensations  in  all  her  limbs,  and  a  sense  of  faint- 
nesB,  In  other  instances  the  patients  drank  freely  of  wine  or 
beer,  as  their  condition  allowed.  In  a  man,  observed  by 
Trousseau,  there  was  a  remarkable  tolerance  of  alcoholic  sti- 
molanta.  Tliis  man  on  one  occasion  drank  a  litre  (a  pint  and 
three-quarters)  of  brandy  in  two  hours  ;  and  while  in  hospital 
he  imbibed  daily  a  similar  quantity  without  the  smallest  incon- 
venienoe.  The  patient  related,  that  since  his  illness  began 
he  had  acquired  this  singular  immunity  from  the  causes 
of  drunkenness.  More  than  once  ho  had  laid  wagers  to  drink 
twenty  bottles  of  wine  at  a  single  sitting,  and  had  won  his 
wagers  without  the  least  disturbance  of  the  nervous  system. 
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TrriUbility  of  the  bladder,  with  excessively  frequent  mic- 
turition, wad  noted  in  several  instances. 

The  duration  of  the  complaint  is  exceedingly  uncertain. 
The  traumatic  cases  generally  only  lasted  a  few  weeks  or 
months  :  on  the  other  hand,  one  of  the  congenital  cases  had 
endured  fifty-nine  years,  another  fifty  yeai-s,  at  the  date  of  the 
record- 
Out  of  the  seventy-two  cases  collcctedt  sixteen  are  rei>orted 
as  complete  recoveries  ;  thirteen  ended  fatally  ;  and  the  re- 
maining forty-three  were  still  in  progress  when  rc]X)rtcd  ; 
though,  in  some  of  them,  considcmble  amelioration  had  taken 
place.  In  the  sLcteen  recoveries  the  duration  of  the  disease 
was  comparatively  short, — in  nine,  it  waa  under  a  year  ;  iu 
one,  four  years  ;  in  two,  eighteen  and  nineteen  years  ;  and  in 
the  remainder,  "some"  years.  In  the  thirteen  fatal  casee,  the 
duration  was  still  shorter.  In  nine  of  them  it  was  under  a 
year  ;  one  died  in  the  short  space  of  seven  weeks :  two  more  in 
two  months.  The  other  four  survived  for  periods  varying 
from  eighteen  months  to  twenty  ycara. 

Of  the  forty-three  cases  still  in  progress,  the  duration  of  the 
^sease  is  mentioned  in  thirty-one  instances  : — Four  had  con- 
tinned  for  a  year  or  under ;  five,  for  between  one  and  two 
years  ;  nine,  for  between  two  and  six  years  ;  five,  for  between 
six  and  twelve  years  ;  four,  for  Initween  twelve  and  twenty- 
four  years;  and  four,  for  between  twenty-four  and  fifty-nino 
years. 

Jforhitl  Anahnvj, — The  condition  of  the  organs  after  death 
from  diabetes  insipidus,  has  only  been  asccrt-uincd  in  a  few  cases. 
I  have  found  recorded  five  post'tfwrUin  examinations  ;  and  to 
these  I  add  one  performed  by  myself.  In  three  of  those  cases 
the  lesions  found  presented  a  tolerably  dose  siiuilnrity,  and 
consisted  of  an  atrophied  and  degoautated  condition  of  the 
renal  snbst-imce  ;  in  a  fuurth,  the  glandular  tissue  of  ttie  orgnna 
was  entirely  wanting;  in  a  fifth,  multiple  nbRccRses  were  found 
in  the  kidneys:  in  my  own  case,  the  kidneys  were  simply 
bypersmic  and  somewhat  enlarged,  and  notable  disease  was 
fonnd  in  the  brain.* 


In  a&  ftppendU  to  the  prercnt  chnpter  reference  is  made  to  mne  cawa  of 
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Aa  these  cases  ore  so  fen*  in  number,  I  shall  describe  them 
more  fully. 

Cask  I.  (Dr.  Bade— licale's  Archives,  1861,  p.  8.) — A  mail,  agt*d  sixty- 
fire,  htttl  fliiiroivil  from  jimmlirit  oinl  iicnralgia  ;  he  fcnccnmlied  in  oightcen 
luoiithx  to  Uio  continual  dlui-osis.  Ami  tho  ur^rut  and  iuc«M«aQt  oalU  to 
void  urine.  The  quantity  of  urine  raricil  from  ilireo  to  six  pints  ;  »iiwific 
gravity  never  exceeded  luOS;  it  was  fret!  fmin  «n|(nr,  nllmniuii,  or  other 
morbid  ingiwlienl.  The  aatopsy  leviulod  tlie  foUouing  :  "theiuriiiidiljula 
and  pelvi.1  of  hctth  kiilnoya  were  ^p-eatly  dilated,  ami  the  state  of  Micctdated 
kidney  eviileutly  in  jtrocesa  of  establishment.  Left  kidney  of  uatuml 
size.  Right,  one-lialf  larger,  and  of  darker  colour.  Both  sbowod  depi 
siuns  along  the  surfxice,  markinf;  the  interlobular  portions.  Ti-evions 
section,  the  cones  could  be  dintinctly  felt  oa  much  denser  than  the  interT 
]>yTamidal  portions,  giving  indeetl  the  sensation  of  so  many  little  tumoun' 
or  uodulea.  On  section,  l»oth  were  seen  to  bo  pale  and  flaccid,  uud  evidently 
ouderguiug  a  grudual  process  of  absorption."  The  Uiulder  was  somewhat 
large  and  thickened  ;  the  ureters  dilated.  The  Uiotucio  and  the  other 
ttbdominoi  organs  were  not  diseased. 

Case  H.  (Dr.  Eailo— BmIc's  Archives,  1862,  p.  128.)-A  man, 
•ixty-two,  had  uxperieDCed  vxcesaive  thintt  and  diuresis  for  twenty  years. 
Health  fair,  until  two  years  before  doutli,  when  it  began  tu  fail,  and  for 
thr  laMt  nine  months  ho  was  utuiblo  to  work.  The  tjiinntity  of  uriui^  often 
sniuuutcd  tu  fourteen  und  sixteen  pint^^  and  had  ni:^ver  contained  Hugar 
albumen.  There  was  little  pain  beyond  a  sense  of  wearinpHrt.  The  boweU" 
were  constipated,  and  the  stomach  Tpr)'  iiTiUible  with  frennent  vomiting. 
At  length  the  bUdder  became  unable  to  exitel  its  c^intents,  and  a  typhoid 
state  supervened  ;  the  stomach  rejected  sverything,  and  he  dieil  exhausted. 
Autopay.  Both  kidneys  were  diminiahul  in  si/c,  deeply  lobeil  on  the 
surface,  and  very  dense  to  the  feel  in  the  jwhition  of  the  cones.  Ou 
■ectiou  they  were  sceu  to  bo  greatly  wasted.  The  cortical  portions  very 
thin,  and  acarcely  to  I*  dii<tingniahed  fmm  the  ]tynimidal.  The 
were  nearly  absent,  or  rather  were  convertal  into  dense  fibrous  tissnSi^ 
coubuniug  many  large  cystiform  s[<acea.  The  mucous  membrane  of  the 
I>elvis  was  thickened,  Bbrous-lookiug,  and  darkly  congested.  Tlie  pelvic 
cavities  coiuiderabiy  enlargviL  Ureters  a  little  dilated.  On  micro»copical 
examiuation  {by  Dr.  lieale)  many  of  tlte  tubes  were  foimd  uunow  and 
much  wa.''led,  while  others  were  twice  their  natural  diameters.  The  wi 
of  tliu  tubes  were  lirm  and  thick.  The  capillary  vessel;*  everywhere  wf 
surrounded  by  a  considerable  quantity  of  librous  material  \rith  numerous 
nuclei.  The  Ihlalpighian  bodies  were,  for  the  most  part,  smaller  tlian  in 
health.  The  epithelial  cells  were  also  smaller,  an  wull  as  uioro  uumenius 
than  in  health,  and  the  tubes  apj>eared  to  \m  dt!itendt*d  iu  many  jdnces  by 
tbcir  accum«lati<»u.  The  su[tra-reuul  eapeule^  wi-re  greatly  tliaetLsed,  and 
converted  into  tlaccid  cysts.  The  bliuhler  was  enlarged,  and  its  walls  thiu 
Aud  pale.    The  other  abdumiual  organs  weru  healthy,  except  perhaps  the 

polyuria  (with  records  of  jMit-morte$}i  exaniinalioDS),    iu    which  a   minute 
quonUly  of  su^ar  cxietcd  t«iui>oiunly  Iu  the  uhnu. 
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lirec.  which  vaa  inteuBely  congested.      In  neitlier  caw  does  tho  bniu 
Appear  to  have  booa  oxAiniued. 

Case  III.  (Xoafibr — cited  in  Magiiant's  Thesis.) — A  man,  aned  twenty- 
eight.  Tlie  diacnse  camo  on  after  a  drunken  buut.  Theru  was  intense 
thirst ;  the  urino  amounted  to  thirteen  or  fourtevn  piutit  a  day  ;  specific 
gmrity  1001  to  1002  ;  vithout  trace  of  albumvm  or  sugar.  Uv  enmciuted 
npittly ;  biul  pain  in  tho  epigastrium  ;  iil  U-ugth  freiiuent  rumiting ; 
itching  of  the  skin,  which  waft  dry ;  cafcobled  visiuu.  He  died  in  about 
two  months. 

Autopsy. — Tho  gastric  mncouB  mombrane  was  pole  and  swollen;  the 
kidneys  were  notably  diininisUod  iu  size.  paU',  anwmic  :  the  epithelium  of 
the  tabes  fat^ ;  bladder  coutraol^id,  mucooa  membrane  a  littlo  tumefied ; 
other  organs  healthy. 

Cask  IV.  (Dr.  Strange— Beale'a  Archives,  1862,  p.  27fl.)— TJio  patient 
WBs  a  farm  Ia1>onrer,  aged  eighlt'on,  who  presunted  the  a])p«amnt«  of  a 
moderately  stout  lad  of  fifteen.  He  was  adiniltt^d  into  tite  Worcester 
Infirmary  on  October  19.  18<}i.  The  skin  aud  tongue  were  natural^  and 
the  face  ruddy ;  appetito  normal  ;  thirst  constantly  exce^airc  ;  bowels 
generally  relaxed.  The  urine  amuunted  to  about  twelve  pints  In  the 
twenty-four  hours  ;  its  specitic  gr»vity  was  1007  ;  it  contained  neither 
•ugor  nor  albumen.  All  the  hiutury  obtulntiblo  was,  that  the  patient  had 
been  a  dolicato  and  backward  Imy  ;  that  he  had  hud  il\ia  diurcsui  lor  a 
Itumber  of  yeans,  aud  that  the  medical  attendant  Imd  always  affirmed  that 
the  urine  did  not  contain  sugar. 

Dr.  Straitge,  being  desirous  to  ascertain  whether  the  diuresis  was  kept 
Qp  by  the  cxeeasive  imbibition  of  fluids  ^in  accordance  with  the  theory  of 
Professor  Bennett  and  other»>,  restricted  tho  ptitiont  to  a  more  moderate 
allowance  of  Ituids.  A  worui  bath  was  administered  twice  u  week.  Four 
days  after  admission  (October  2U)  the  urine  measured  nine  pints ;  its 
specific  gravity  was  1006.  On  the  26th  tho  bowels  were  much  rehixcd  ; 
urino  five  pints.  On  the  SSth,  a  pliusphoric  acid  mixture  which  he  tuul 
been  previously  taking  was  omitted,  and  Hist.  Crct.  i'^.  given  iiisteoil. 
On  this  day  tho  patit-nt  complained  for  tho  first  time  of  ht:adacht',  with 
weakness  and  luss  of  appetite  ;  there  were  also  some  febrile  symptoms. 
On  the  29th,  the  bowels  lieiug  still  relaxed,  5  minims  of  tiuct.  opit,  and 
half  a  drai-hm  of  tinet.  catechu  were  adddl  to  the  mixture.  On  the  SOth 
he  becoma  drowsy,  witli  (Miiu  at  the  luck  of  the  head  ;  the  diaiThcea 
continued,  with  vomitiug.  Ktlen-escing  draughts,  with  nitric  utlicr,  were 
now  ndiuini&tcrcd  iu  lieu  of  the  previous  medicines  ;  half  an  ounce  of 
bruudy  was  given  three  times  a  day,  and  cold  applied  to  the  heiuL  On 
November  2nd,  the  dro^rsiness  anti  sickneaa  had  abated  ;  the  bowels  were 
oonfincd ;  tlte  urine  tliree  and  a-half  pints,  apecilio  granty  1004.  The 
brandy  was  umittcxl,  and  half  an  uunue  of  castor  oil  odntiuistered.  As  it 
now  appeared  tliiit  restricting  the  ^taticnt  in  his  drink  had  resulted  in 
mischief,  he  was  allowed  to  lake  as  much  water  or  barley>water  as  ho 
pltjised.  On  November  4tU,  in  the  morning,  he  was  again  drowsy  ;  in  the 
evening  he  was  seizeil  with  convuUiuiis,  and  shortly  afterwards  bo  liecAme 
ftomnt'W"'  and  iuseintible,  with  diUlcd  pupils  and  steiturous  breatlxiug.   Ue 
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WM  bled  to  Jx,  and  much  relieved  tlu'reby.  Tlio  coma  ceoacd,  and  con 
sciousnew  and  speech  returned  in  n  qtiiirtar  of  nn  liour.  &Iustard  waa 
applied  to  the  foet,  and  a  draught  eonUiiniii^  linot.  canthar,  mid  ap.  »th. 
nit.,  in  eiiniphor  Wiiter»  was  given  every  third  hour,  with  a  view  of 
restoring  the  aronstoiricd  diuresis.  On  the  morning  of  the  5th  he  was 
coiiHcious,  tind  Btill  hnd  some  headache.  The  diurctlo  mixture  was  c«n- 
tinuod,  and  n  hlaok  dmiiglit  administered  immediately.  On  the  6th  ho 
was  again  found  in  a  senii-comnto.Qe  state,  the  pnpils  wera  dilated,  nnd 
there  was  Ktertor,  with  sighing  respiration.  Six  leeches  were  applied  to  the 
t4>mple8,  Tiiiuiturd  to  the  feet,  anil  eold  to  the  bead.  The  coma  K*came 
moru  prufound,  and  he  died  at  9  p.m. 

Autojmf. — The  kidneys  were  fuunJ  to  bo  ^cd^^ced  to  mere  sm-s,  of  fr^m 
twice  to  thrice  the  extent  of  tlic  healthy  kidney.  There  was  a  complete 
absence  of  all  projwr  pnrcnchymatoufl  substance,  both  tubular  luid  cortical ; 
the  8BCS  being  divided  into  a  number  of  cells  by  the  inter-tubular  septa 
which  occnr  in  the  fujtal  state.  The  walls  and  nepta  were  funned  of  strong 
ftbrons  tissue,  lined  with  what  appeared  mthcr  semuH  ihun  muoons  mem- 
brane, and  the  cavity  and  urotcnt  contained  a  smidl  i^unntity  of  tlio  same 
urinous  fluid  which  hod  been  j massed  during  life.  The  ureters  wore  »o  much 
dilated  that  that  on  the  right  side  wn^  at  fir.st  mi.Htakrn  for  the  ascending 
colon.  The  circumference  of  the  urnter  varied  from  three  to  fonranda-half 
inches.  The  kidney  and  ureter  of  either  side  were  almost  precisely  in  the 
same  condition.  The  urine  in  the  ureters  and  sacs  was  tested  for  urea  by 
evapomtidu  and  nitric  acid,  without  result.  On  closer  examinntion  no 
proper  kidney  substance  could  !»  discovered,  nor  did  it  appear  that  there 
ever  had  l»een  any  tubular  or  cortical  portions  ;  here  and  there  w^ro  a  few 
lurd  rartilaginons  masses  of  very  small  size,  closely  adherent  to  the  mem- 
bmiie  forrniug  the  fiac.  The  other  abdominal  and  the  thoracic  organ* 
were  healthy.     The  brain  was  not  examined. 

Cask  V.— On  the  29th  of  May,  18fl2,  I  saw,  with  Mr.  J.  Smith,  of 
Strrtfnrd  Road,  a  youth  of  sixteen  yearn  of  age,  who  was  passing  a  large 
quantity  u^  a  watery  urine.  He  was  moderately  well-grown,  exceedingly 
emaciated,  weighing  only  78  IK  Piilse  127  ;  tongue  glazed,  reil  in  the 
centre,  and  covered  with  a  yellowish  bronn  fur  at  the  sides.  The  skin 
was  dry  and  harsh.  The  patient  was  troubled  with  intense  and  ince<i8anC 
tliirst,  nnd  voideil  from  nine  to  twelve  ptnt^  of  urine  dnily.  The  apf»etito 
was  bad.  Neither  tho  hea<l  nor  chest  were  the  scat  of  any  subjective 
symptoms, 

Hu  garo  the  following  account  of  himself.  Previous  to  his  present 
illness  he  was  ooeujiiod  as  a  clerk  in  a  warehouse,  and  had  enjoyed  unin- 
temipted  health  until  three  months  ago.  About  that  time  lie  noticetl 
that  lie  was  getting  thinner  and  weaker,  that  he  drank  a  great  deal,  and 
never  perspired,  'lliese  Njmptoms  hud  undergone  a  gradual  and  steiuly 
increase^  and  n  fortnight  ago  hfld  sustained  an  nlnrniiiig  aggravation.  The 
patient  could,  nevertheless,  still  go  about,  and  even  take  tho  air  for  short 
|>«Tioda,  Ho  sulTered  no  pain  in  any  part,  but  he  hlept  badly,  and  passed 
restless  nights.  Tho  appetite  hail  been  indifl'erent  from  the  very  iK-ginning. 
and  it  was  now  altogi'ther  lost  The  bowels  were  moveil  almost  daily,  but 
there  was  a  tendency  to  constipation.     Dyspeptic  symptoms — heavincH 
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after  fooj,  flatulence,  rdiI  occmionnl  vomiting — hnd  been  noted  from  the 
comiit(!nceuicDt  of  tho  illuesa,  but  they  did  nut  ttttuin  a  ^At  aoverity  at 
any  time 

Id  aenrcliiiig  back  among  the  patient's  antecedents  for  any  determining 
eanso,  no  fact  of  moment  was  olicited.  The  Iml  had  been  living  in  comfort, 
well-clftil,  well-fed,  and  well  housed,  with  his  grown-up  aiuters.  No 
tuberculous  or  other  family  taint  could  bo  trocej.  The  case  had  been 
treated  with  morijhia,  biamuth,  and  permanganate  of  potasli,  but  with  no 
rasalt  beyon<l  a  x^Uiattou  of  the  dysfieptic  symptoms. 

The  urine  of  the  twenty-four  honra  was  carefully  collected  and  measured 
on  six  several  occasions,  and  portions  sent  to  me  for  exiuuinn!i»n.  The 
characters  of  it  were  constant ;  it  was  pole  like  water,  and  the  specific 
gravity  varittl  from  10027  to  1004.  The  quantity  was  between  nine  and 
ten  pints  at  the  time  of  my  viait  It  afterwards  increased  to  fourteen 
pints  daily.  There  was  neither  albumen  nor  iragar  in  it,  and  its  re-action 
was  faintly  aciil.  Tlie  quantity  drank  was  fotuiil,  on  exact  measurement,  to 
be  almost  precisely  equal  to  the  quantity  of  urino.  The  amount  of  urea 
raried  from  0-4  to  0  55  per  c«nt.,  and  from  304  to  605  grains  in  the 
twenty-fonr  honrs.  This  was  an  enormous  quantity  for  the  wciglit  of  the 
body.  According  to  the  mean  results  tabuliiled  by  Dr.  Parker,  the  daily 
secretion  for  hia  weight  of  78  lb.  xhould  only  have  been  276  gmina. 

The  patient  continnul  without  much  change  beyond  a  progressive 
increase  of  driiility  and  loss  of  flesh,  rlrinking  enormou«»ly.  and  voiding 
corresponding  quantities  of  urine,  until  July  r*tli,  whim  he  wns  suddenly 
seised  with  convulsions  and  insenmbility.  After  the  convulsions  had 
ceased,  bo  l)Ogan  to  recover  Home  degree  of  consciousness,  ami  passed  into 
a  senii -coma lose  conditiuu,  which  jwrsisted  for  Uiree  days,  and  then  passed 
away.  During  the  poriod  of  unconsciousuesa  the  diuresis  diminiahcKl 
notably  ;  but  it  returned  immediately  aftorwHrds,  and  the  patifut  cnntinued 
very  much  as  he  was  before  the  seizure,  for  a  jieriod  of  ten  days,  when  he 
was  again  taken  with  convulsions  and  insonstbUity,  ojid  diod  on  the 
morning  of  July  18th. 

Auit^i9jf. — Thirty  hours  after  death.  The  body  was  emaciated  to  the  lost 
degree ;  signs  of  incipient  putrefaction  appeared  on  the  abdomen,  the 
weather  being  warm. 

Cheti.  The  heart  woa  healthy,  but  very  small ;  the  lungs  were  stuffed 
with  crude  tul>crclo  throughout  their  upper  lobes,  and  several  small 
TOmicK  lay  scattered  through  them. 

Abdomen.  Five  tuberculous  uloers  were  discovered  in  the  small  intes- 
tines ;  some  of  them  ha^i  penetrated  the  mucous  and  muscular  coats,  and 
seemed  reody  to  break  through  the  peritonenm.  There  wiw  no  tubercular 
deposit  in  the  peritoneum  generally,  nor  any  in  the  liver  or  spleen. 

The  Kidneys  were  voluminous,  smooth,  tbiccid,  and  the  two  together 
weighed  eight  ounces.  On  section  they  showed  no  dhqiroportion  between 
the  pyramidal  and  cortical  portions  nor  any  other  marbid  change. 
Examined  microeoopicolly,  the  tubes  and  cells  appeared  normnl. 

Head.  About  two  ounces  of  dear  serum  escaped  from  the  orachnoid 
The  meninges  were  free  from  tubercle,  and  quite  natural.  Tho 
Tentridea  were  greatly  distended,   and  contained  six  ounces  of  clcor 
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acnim ;  their  porietea  were  macerated,  and  gare  viay  willi  the  slightest 
traction. 

A  noiiule  of  yellow  tubercle,  of  tho  gize  of  a  hazel  nut,  lay  Imbedded 
iu  t}u>  left  hemisphere,  in  the  border  of  the  longitudinal  tiKh\ire,  midway 
btiiwuru  iu  o\tremitie«,  and  cropping  out  on  the  surface.  Another  uodule, 
oa  lur^c  m  a  gMrdcn-bcau,  wub  fjund  in  the  {MMterior  border  of  the  right 
half  of  the  cerebeUum.  An  undue  vofioularity  previulcd  at  a  few  tipots  of 
the  mrface  of  the  eocephalon.  Apart  frum  what  haa  been  rtdated,  tlie 
bmki  substance  wmb  healthy  and  of  firm  consistence.  The  floor  uf  the 
fourth  ventricle  was  eapecioUy  examined ;  it  woa  pule  and  naturul,  with 
no  tubercokr  mass  in  its  iinmediute  vicinity. 

Cam  VL  (Mascarcl— Oaz.  d.  H6p.,  February  23,  1803.)— The  patit-nt 
waa  a  mnn,  a^wl  fifty,  pale  and  thin,  without  fever,  but  a  devouring  thirst, 
and  a  rt^  tongue  ;  apftetitc  good,  but  not  voracious.  He  drank  daily  from 
eight  tu  ten  pints  of  wnter,  tind  voided  mine  proportion  all)'.  The  disease 
hftd  exiKlrd  eigbt  mouths.  Scvuu  days  ojler  entering  tho  hospitid  ho 
beoome  fovurisb,  at  tirst  only  in  the  night,  tlieu  continuously,  with  nituMei, 
and  epigastric  tendemesa.  Thu-st  was  intense,  but  there  was  no  ajipctite. 
Not  the  lea«t  trace  of  sugar  or  albumen  existed  in  the  urine.  The  urine 
ihoved,  after  the  fever  becftme  persistent,  on  cooling,  u  slight  yellowish- 
white  depuMtt,  not  mucous,  but  us  if  purulent.  This  last  churacter  was  only 
noticed  two  d«ys  before  death. 

Jr</opjr2/.— The  left  kidney  was  more  roluniinons  than  the  right,  and 
eight  to  ten  little  abscesses  varj'ing  from  the  si/eofa  pin's  head  to  a  small 
filbert,  were  fuund  in  the  cortical  port.  Tho  smaller  abscesses  contained 
almu.iil  concrete  pus,  and  tlie  larger  uoes  duid  pus,  without  any  tubercle. 
The  infuudibula  were  tilled  with  a  creamy  fluid.  All  tho  absceaaeB  were 
near  to  and  reached  the  surface. 

The  right  kidney  woa  of  natural  size,  bypenemic,  and  free  from  dis- 
scniiuated  abaceaaco,  bat  a  lttct<!aoeat  fluid  could  be  aqueezed  from  the 
pyramidal  portions. 

The  brain  was  nut  examined. 

Nature  of  Diabetes  Insipulm. — A  review  of  tI»o  poHi-mcrtem 
exomiaatiunH  just  recorded,  is  sndieicnt  to  show  that  the 
initial  disorder  in  diabetes  insipidas  must  be  looked  for 
elsewhere  than  in  the  kidneys.  The  diverse  orjjanic  alterations 
found  in  the  kidneya  by  Eade,  Nentfcr,  and  Mascarcl,  were  ori' 
deiitly  secondary,  and  produc^ni  by  the  irritation  of  the  fre<|uent 
micturition  and  excesnive  and  long-continued  diuresis.  Similar 
oltorations  are  found  in  the  kidneys  of  persons  dying  of  long- 
standin*,'  saccharine  diabetes.  The  case  of  Dr.  Strange  is 
certainly  very  puzzling :  one  can  only  conceive  a  teleological 
reason  for  the  diuresis  ;  namely,  the  absolute  necessity  for  an 
immense  transudation  of  watery  fluid  to  make  up  for  the  im- 
purfection  of  the  gluaJular  ap^uiratus. 
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Nor  can  the  disease  be  regarded  mcrclv  ns  exeeRsivc  thirst 
and  a  vicious  hnbit  of  proi\ifte  potation.  It  hns  l>ecn  almost 
invariably  fonnd  that  an  enforced  dirainntion  of  liquids  fails 
to  arrest  the  dinresis,  except  partially.  The  observations  of 
Falck,  Nenschler,  and  Neutfer,  agree  perfectly  in  this  :  that 
when  the  Kiipply  of  water  by  the  month  is  diminished,  the 
quantity  of  nrine  notably  exceeds  the  inking  water,  and 
thereby  occasions  dehydration  of  the  tissues,  with  an  intolerable 
aggravation  of  the  symptoraR. 

It  may  be  regarded  as  probable,  that  the  mmediais  anato- 
mical cause  of  polyuria  is  a  dilatation  of  the  rcnnl  capillaries, 
whereby  their  walls  are  thinned  and  rendered  favonrable  to 
increaaed  transudation  of  watery  fluid  from  the  blood.  But 
how  if?  this  brought  abont  ?  It  is  now  generally  believed  that 
the  minute  lilood-vessels  possess  in  their  circular  and  longi- 
tudinal muBcular  coats  a  provision  for  an  active  ex]musion  as 
well  as  an  active  constriction  of  their  calibre.*  This  provision 
is  under  the  control  of  the  sympathetic  branches  of  nerves  (ncr\'i 
vasi-motores),  and  scr\'e8  t-o  mnintnin  the  aqueousncss  of  the 
blood  within  certain  limits  of  health.  When  the  tissues  and 
blood  are  overt;harged  with  water,  the  renal  Tessels  expand, 
and  permit  a  copious  transudation  of  an  aqneous  urine  ;  when, 
on  the  other  hand,  the  system  is  undercharged  with  water,  they 
contract^  and  thereby  restrict  the  urinnn'  transudation.  In 
diabetes  insipidus  this  endowment  seems  greatly  impaired  ;  the 
renal  capillaries  appear  to  resemble  the  iris  in  glaucoma, 
which  remains  in  a  motionless,  scmidilated  stjit^,  and  neither 
contracts  \s-ith  light  nor  dilates  with  belladonna.  In  pol^niric 
subjects  the  contractile  power  of  the  renal  vessels  is  appa* 
rently  panilysed  ;  and  the  power  of  regulating  the  urinary  flow 
consequently  lost.  If  a  healthy  person  imbibe  an  excessive 
amount  of  water,  he  nij)idly  get-s  rid  of  the  overplus  by  a 
sudden  and  copious  diuresis,  and  then  the  seorution  falls 
qnickly  to  its  onlinary  rate  :  but  a  polyuria  subject,  under 
similar  conditions,  shows  vcrj"  little  immnliate  increu.sc  of 
nrine,  but  a  steady,  |»ersistcnt,  though  less  intense,  augmcn- 

*  For  ft  (1en)nB«imtion  of  the  ftOAtoniical  ponilnlitj  of  thi»  endowment  I 
mn-tt  rvfct  \/>  8v)i'ff'g  iiii^enit'iu  r«ftearrti>!ii.  Sic  his  Unturaueliuiigcn  liber  die 
Zackcrbiliiuiig  in  tier  Leber,  p.  i>i.     Wiinburg,  iyj9. 
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tatiou,  lasting  many  hoars,  and  wliiclt  is  not  succeeded  bj 
a  fall  to  the  ordinary  standard.  On  the  other  liaud,  if  a 
healthy  jicrson  inibiUua  a  lesst-ned  quantity  of  water,  the  dis- 
chai'ge  of  urine  fulls  iu  proi»ortiou  :  whereas  tJie  jwlyuric,  under 
tlic  bauie  ciit-amstance^,  sliows  no  such  adaptation  ;  he  still 
continues  to  discharge  an  undue  amount  of  urine,  which 
noeeaaitates  coustttiit  imbibition  of  new  supplies  of  water  to 
prevent  dehydration  of  the  tissues.* 

Ou  this  view,  the  jn-imary  cause  of  diabetes  insipidus  must 
be  looked  for  in  some  other  parts  than  tlie  kidneys  ;  namely,  in 
some  part  of  the  chain  of  symimthetic  nerves  which  controls 
Uie  action  of  the  contractile  tissues  of  tlic  renal  vessels. 
This  chain  extends  from  the  kidneys  to  the  uhdominal 
gann:lia,  thence  to  the  si>iniil  cord  and  the  floor  of  the  fourth 
ventricle,  wliere  the  sympathetic  system  seems  to  have  its 
centre.  From  above,  this  centre  receives  im])ressions  from  the 
cnccplmlon. 

This  theory  seems  conformable  both  to  experiment  and  to 
clinical  facts.  Beniard  found  that  by  puncturing  a  oortaiu 
B|K>1  iu  the  floor  of  the  fourth  ventricle,  an  aufrmented  secretion 
could  be  produced  of  a  watery  urine,  coutaiiiinj,'  neitlitir  sufrar 
nor  albumen.  A  large  i»ro]jortion  of  the  cases  of  diabetes  in- 
sipidus followed  injuries  to  the  nervous  centres,  or  were  evidently 
dei>endent  on  some  demngement  of  the  nervous  system.  In 
the  case  examined  by  myself,  pulpuble  disease  of  the  brain  was 
found  after  death,  while  the  kidneys  were  healthy.  In  other 
cases,  it  is  probable  that  the  sympothctic  in  Uie  abdomen 
was  the  iK)int  originally  iujui-ed.  AmoujLf  such  may  be  classed 
those  arising  from  drinking  cold  fluids  while  heated,  and 
]>erhup8  also  those  following  alcoholic  excesses.  Anotlier 
feature  of  the  disease  favourable  to  the  theory  of  its  nervous 
origin,  is  its  occasional  sndtlen  onset  after  events  which 
do  not  du'cctly  implicate  the  urinary  organs  ;  and  its  etpjally 
sudden  subsidence  when  a  strong  impression  is  made  on  the 
system  by  an  intercurrent  inflammation.  The  total  and  unex- 
jiected  disapjtearance  of  the  disease,  after  continuing  many 
mouths  or  years,  is  more   in  actordance  with  Uie  habit  of 
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nonroses  or   nervous    diseases    thim  of   any  other  class  of 
maladies.* 

The  diagnosis  of  diabetcfi  insijiidus  lies  on  the  Rurface.  A  per- 
manent increase  of  the  urine,  without  sugar  or  albumen,  sultices 
at  once  to  define  and  to  identify  it.  But  it  is  evident  from 
the  facta  and  considerations  before  adduced,  tJiat  to  gain  a 
useful  clue  for  treatment,  we  must  attain  to  more  precise 
notions  as  to  the  part  originally  affected — whether  brain,  or 
cord,  or  abdominal  ganglia,  and  also  as  to  the  nature  of  the 
lesion  in  the  aR*e(^ted  part. 

The  prngvosis  is  less  serious  than  in  Baccharinc  diabetes  ; 
neverthelefis,  insipid  diabetes  is  a  very  unmanageable  complaint ; 
it  generaUy  resists  treatment,  and  not  unfrequently  runs  a  fatal 
coni'sc.  The  gravity  of  the  prognosis  in  a  particular  case 
de}>€nds  on  the  severity  of  the  general  sym])toms,  and  on  the 
presence  or  absence  of  complications.  The  cases  which  aflect 
the  general  liealth  the  least,  though  mostly  proving  incm-able, 
appear  to  be  those  which  arise  uficr  intlaniTUiitor}'  conii)iuiutB, 
after  njciital  emotion,  cerebral  injuries,  and  those  which  arise 
early  in  life  witliout  any  known  cause.  On  the  otlier  hand, 
tliosc  which  depend  on  organic  disease  of  the  spinal  centres 
are  necessarily  fatal. 

Treatment. — Until  we  obtain  a  better  insight  into  the 
pathology  of  these  cases,  om*  treatment  must  be  necessai-ily  empi- 
ricaL  Hitherto  the  indications  pm-8ued  have  been  confined  to 
efforts  to  subdue  the  more  jialpable  symjtloms — the  thirst  jmd 
diuresis.  The  means  used  fur  Uiis  fmqMwe  have  been  various. 
J,  Frank  conaideix-d  nitrate  of  ix)tash  in  large  dosea  as  a 
specific :  in  some  of  the  recorded  cases  it  proved  of  decided 
senice;  in  others  it  as  completely  failed.  Camjdmr  and 
valerian  were  used  in  a  number  of  the  French  cases,  and 
sometimes  with  success.  Trousseau  speaks  in  high  terms  of 
valerian^  and  cites  the  authority  of  Kayer  as  addilioual 
evidence  of  its  efficacy.  Trousseau  gave  it  in  large  doses. 
la  one  case,  which  ended  in  complete  and  |)cnuanent  rax)very 


*  It  bftS  be«ti  sng^miUHl  by  sumo  late  »riters  tbat  inosile  niislit  be  fuuad  iu 
Ibe  uriii«  in  1).  iDHipidua,  uiid  bi>li)  nil  iiupoi'tant  pluce  in  iU  ('UlLulo^y.  The 
rvcriit  reftCftruht^  of  (jalluis  oegativt  tbiii  ovujecttue  :  we  GaUuu   ewaj  ife 
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in  four  months,  the  extract  was  pmdnally  pushed  to  the 
enonnous  dose  of  one  ounce  diiily  ;  his  ordinary  dose  would 
apixMir  to  be  two-and-a-half  dnu^lims  a  day.  Raycr  obtained 
rapid  hucccss  in  u  boy  who  Huffbrcd  from  polyuria,  with 
emaciation  and  nerroua  symptoms,  by  means  of  the  powder 
of  valerian. 

Enforced  abstinence  from  fluids  was  tried  in  a  number  of 
caees  ;  and,  in  one,  recorded  by  Becrjuerel,  with  jrood  effect: 
but  in  nearly  all  the  others  it  was  not  only  unsuccesafuU  but 
was  followed  by  decided  apfrravalion  of  the  genenil  sulTerinp, 
and  in  some  cases  by  8}'raptomR  of  threateninjr  or  actual 
nnemic  ]K)isonin^.  The  fate  of  Dr,  Strange's  jmtient  is  parti- 
cularly instrnctive  on  this  points  In  one  of  my  own  caspA 
opium  produccfl  i.Tcat  diminution  of  the  thirst  and  diuresis, 
but  the  patient's  distress  was  so  increased  that  I  was  compelled 
to  snspcnd  the  use  of  the  remedy. 

Among  the  remedies  occasionally  followed  by  success  were 
eiyot,  iron,  pall-nut«,  lime-water,  cremor  tartar,  iodide  of 
mcrcun.',  and  iodide  of  potiissium. 

One  of  the  most  frequent  incidents  in  the  history  of  diabetes 
insipidus  is  the  temporary  sus|M;nsion  of  the  thirst  and  diuresis 
on  the  occurrence  of  some  intercurrent  febrile  affection,  and  in 
two  instances  the  suK]>enRion  proved  permanent.  A  hint  for 
treatment  may  be  taken  from  this.  The  apjilicntion  of  a  large 
blister  on  the  nape  of  the  neck  or  the  epigastrium  (according 
as  the  a880ciat<^  symptoms  and  the  anamnesis  point  to  the 
nervous  or  the  di^'estive  Bystem),  miglit  in  some  cases  have 
the  same  beneficial  eflect  as  a  spontaneous  inflammation.  In 
the  case,  treated  with  opium,  just  alluded  to,  a  blister  to  the 
pit  of  the  stomach  proved  of  more  benefit  than  any  of  the 
numerous  means  previously  employed. 

The  sc^condark*  symptoms— <lryTie8s  of  the  skin,  epigastric 
and  lumbar  pains,  etc.,  must  Ik;  treated  by  warm  baths,  alka- 
line tonic  infusions,  sedative  and  anodyne  remedies. 
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APPEXDIX. 

Cases  cJuiraci^'ised  by  Bxcessivt  dutrests  ami  Ihint ;   un'm  of* 
very  low  specific  gravity ^  hut  containing^  or  havifuj  contained^ 
a  trace  of  migitr. 

Cases  of  this  type  form  an  intermediate  group  between 
insipid  and  saccharine  diabetes;  and  their  existence  completes, 
in  an  exquisite  manner,  the  correspondence  between  the 
results  obtained  by  Btimard  from  urtificiial  injuries  to  dif- 
ferent parts  of  the  floor  of  the  fourtli  ventricle,  and  clinical 
obserrations. 

Two  cases  of  this  class,  following  fracture  of  the  sknll,  aro 
reported  by  Fischer  (Archives  Gon^  Oct.  1852).  In  one,  the 
snffar  amounted  to  t>.*52  per  cent.  In  tlie  other,  in  whicli  there 
was  voracious  apjjetite  as  well  as  intense  thirst,  there  was  0*5 
per  cent,  on  tiie  first  day  after  the  accident,  and  0-6  per  cent. 
on  the  third  day.  Tiie  floor  of  the  fourth  ventricle  was 
examined  in  both  instances  after  death,  and  was  allowed  to  be 
healthy  :  in  the  second  case  (which  teiininated  in  tetanus)^  the 
whole  bruin  and  cerebellum,  so  far  as  could  be  made  out,  were 
uninjnrefL 

A  third  case,  arising  spontaneously,  is  related  by  Trousseau. 
The  disease  had  already  existed  four  years  without  serious 
jjiving  way  of  the  health.  Tlie  examination  of  the  urine  (by 
Boachardat)  on  two  occasions,  at  considerable  intervals  of 
time,  showed  a  trntc  of  sugar.  The  quantity  of  urine  varied 
from  12  to  37  litres  a  day.  Among  the  secondary  symi)toms 
were  impotence,  luiribar  pains,  and  a  remarkable  tolerance 
of  alcoholic  drinks.  This  man  durived  considerable  benefit, 
but  was  not  cured,  by  valerian, 

A  fourth  case  is  recorded  in  the  Gaz.  des  IIApitaux  for  18C1. 
A  man,  set.  35,  was  afflicted  for  many  years  with  polyuria, 
jmssing  daily  from  10  to  12  pints  of  urine,  sp.  gravity  1001 — 
1007.  He  was  the  subject  of  chronic  phthisis  when  in  the 
Hfltel  Dieu  under  Trousseau  in  1861.  There  was  then  not  a 
particle  of  sugar  or  albumen  in  the  urine  ;  but  when  he  was 
an  inmate  of  the  Hop.  St.  Antoinc,  in  1856,  a  trace  of  sugar 
was  found.    Acute  pulmonary  symptoms  came  on  at  last,  with 
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purpura.  The  urine  rapidly  diminished  in  qnantit}-,  iind  the 
patient  sank.  The  autopsy  was  perfonued  by  Luys.  The  floor 
of  the  founh  ventricle  was  more  vascular  than  uatural  ;  large 
vascular  trunks  mapped  the  surface ;  yellow  spots  were  seen  scat-^ 
tered  over  the  upper  part,  near  the  crura  cerebri.  Similar  patcheftfl 
were  found  below  the  points  of  origin  of  the  radicles  of  the 
portio  mollis.  On  section,  the  whole  grey  substance  was  found 
unusually  vascular,  and  of  a  rosy  hue.  Microscopic  examina- 
tion showed  that  these  alterations  in  colour  were  due  to 
fiitty  degeneration  of  all  the  nerve  cells  of  the  coiTesponding 
regions. 

A  case  which  may  be  classed  with  these  occtirred  to  mysel 
(>ome  years  ago.  A  man  of  sixty-five  was  brought  into  th« 
MiuichcHter  Infinnai'y  in  an  aix)plGctic  fit.  Ho  died  after  lying 
for  six  hours  in  deej)  coma.  During  this  period  he  flooded  the 
bed  with  urine.  APtcr  death  a  large  quantity  of  urine  was 
withdrawn  from  the  bladder.  It  had  a  sp.  gravity  of  1010, 
and  contained  a  considerable  quantity  of  sugar.  A  voluminous 
clot  was  found  in  the  brain. 


CHAPTER   II. 


DIABETES  MELLITCS. 


I 


PROVT — Stomach  and  Benal  DiseoKSi  chap.  ii. 

BoDOHAMiAT— Anouaire  d.  Therop.  1S41,  169;  IS4fi,  Suppl.  162;  1848,  227  ; 

184P,  180;  1855,  147  ;  1865,  291 ;  luid  Clinique  Korop.  1859,  217. 
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FiVT— Diftbttes  :  ita  oataro  and  tre&tiocnt.     Lnnd.  1862. 
Skiabs— (Bliub^'y  or  Diabetes).     Archiv.  f.  patb.  Auat  xii.  218. 
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BiRHAHD — Le^nt  de  phyoiologie.  Porio,  1858;  a&dCliniquo  Earop.  1859,  81 
FaiifCE — (Diabetic  cataract).     Gay's  Honp.  R«p>,  3rd  serieii,  toI.  ri.^  226. 
T.  Ouint — (Diabetic  cataract).     Archir.  f.  uphthalm.  1S5S. 
LbooBKuk — (AmblyopiediaU'tiqae).'    Qas.  Hebd.  Nov.  1861. 
MiBcniL  DC  Calvi — Bcchercbes  snr  lea  Accidcnta  DiaMliques.     Paris,  1364. 
RoBKHTs  (W.)— On  the  treMment  of  diabetes.     Brit.  Med.  Jotim,  1800. 
Qrat — ^Treatment).     Glasgow  Med.  Joutd.  toI.  ir. 
Scuirr   {J.    M.)— nnwrsachoagen  Ub«r  di«   ZuokerbUdung  in  der  Leber. 

Wluabtirg,  1859. 

The  multiplied  researches  of  recent  years  on  the  o^^currence 
of  sujrar  or  ;:lucose  in  the  urine,  necessitate  the  mloption  of 
some  classificution  of  cases  of  sacdiarinc  urine. 

Cui^CH  of  suuuharine  urine  niuy  be  priiuurily  divided  into  two 
bi'OHd  cloRBCs  or  divisions. 

One  class  consists  of  instances  in  which  a  sinall  quantity  of 
BOgar  appears  in  the  urine  for  very  short  periods,  without 
relevant  symptoms — the  circumstance  being  a  tempc>rary  and 
incidental  couscrjuencc  of  some  physiological  or  pathological 
antecedent  which  has  little  or  no  affinity  to  diabetes,  as 
clinically  understood.  Belongingr  to  this  class  are  examples  of 
Baccharine  urine  after  the  administration  of  chloroform,  after 
eating  an  excessive  quantity  of  saccliariue  and  amylaceous 
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fooci,  Bud  arter  a  paroxysm  of  whooping-cough,  astlima,  or  epi- 
lepsy- These  may  l>u  desipiatcd  as  cases  of  huithnfnl (jhjtosvria. 

In  the  other  class  of  cases  the  glycosuria  is  more  intense ; 
it  constitutes  a  permanent  symptora,  and  persists  for  con- 
siderable periods  of  time,  and  is  associated  with  a  nerioua 
de]mrture  (Vom  liealth*  To  this  class  alone  is  the  term  diahetu 
at  all  applicahle. 

This  second  class  again  is  divisible  into  two  proiipi?.  In 
the  first,  the  plycosnria  is  persistent  and  intense,  and  liie  flow 
of  urine  is  greatly  increased :  this  state  of  urine  is  associated 
with  thirst,  debility,  emaciation,  and  a  train  of  grave,  fatally- 
tending  Ryrai)tom8,  which  constitute  a  familiar,  eiLsily  recog- 
nised clinical  unity.  Tliis  is  the  classical  diabetes  of  authors, 
and  to  this  the  name  diabetes  was  limited,  before  our  more 
r(;iined  und  ready  amilyses  disclosed  the  presence  of  sugar  in 
the  nrine  in  a  number  of  other  and  different  states. 

The  second  group  embraces  tliose  loss  serious  tyi>e8  in  which 
sugar  is  pi*esent  in  the  nriue,  sometimes  abundantly,  sometimes 
scnntily,  sometimes  persistently,  sometimeft  intermittently ; 
always  with  a  weaklv  condition  of  health,  but  without  thirst 
or  conspicuous  emaciation,  often  indeed  with  coq)ulcnce; 
without  any,  or  only  sliglit,  innrciiac  in  the  quant Jty  of  urine, 
and  without  that  fixed  tendency  to  death  which  Htamps  the 
fii'st  group — occurring  also  generally  in  advanced  years,  or  at 
least  beyond  the  time  of  early  manhood.  Some  of  these 
miUer  tyjx's  of  glycosiu-ia  will  be  separately  noticed  at  the  end 
of  the  present  chapter. 
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In  the  decade  1851-CO,  4540  deaths  fh)m  diabetes  were 
registered  in  England  and  Wales,  being  an  atmuul  average  of 
454.  Of  the  total  number  3032  were  males,  imd  1514  females, 
showing  that  diabetes  is  twice  more  common  iu  men  than 
women.  Up  to  the  age  of  pulicrty,  the  two  sexes  appear  to 
Ihj  equally  liulile  to  diabetes  ;  but  from  that  jwriod  on  to  old 
age  the  liability  of  the  mole  sex  maintains  an  increasing  ratio, 
us  may  be  seen  from  tlie  following  table  : — 
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Table  ahaieinQ  Pit  nwnhtr  of  Deatln  from  Dialtttaf  at  difftrtiU  periods  of 
U/0f  IH  the  two  sexes.* 
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Diahetes  prevails  chiefly  among  young  and  TOiddlc-agcd 
aduJts.  It  is  rare  nnder  five  years  of  ago.  The  youngest 
example  that  has  come  under  my  notice  was  a  boy  of  three 
years  ;  but  in  the  Registrar-General's  Reports  for  1851-00^  ten 
deatliK  from  ditibetes  under  tlie  age  of  one  year  are  regiHtercd, 
and  as  iiumy  as  thirty-two  nnder  the  age  of  three  years.  The 
mortality  from  diabetes  attains  its  maximum  between  the  ages 
of  twenty-five  and  sixty-five  years,  and  maintains  itself  between 
these  epochs  with  tolerable  nniformity.  In  extreme  old  age 
deaths  from  diabetes  are  more  rare,  not  only  absolutely,  but 
as  compared  to  the  mortality  from  all  causes. 

Tlie  development  and  exercise  of  the  sexual  functimts  appear 
to  have  a  marked  effect  in  increasing  the  liability  to  diabetes 
in  both  sexes :  imd  the  diminished  frequency  of  the  disease  in 
women  after  the  age  of  forty-five  (as  compared  with  men) 
corresponds  with  the  earlier  decline  of  the  sexual  activity  in  the 
female  sex.  The  maximum  mortality  in  males  is  between 
forty-five  and  fifty-five  years  ;  in  females  between  twenty-five 
and  thirty-five  years. 

Urban  ami  manvfaduring  districts  suffer  more  from  diabetes 
than  rural  districts.  If  we  take  London,  Lancashire,  and  tl)e 
West  Riding  of  Yorkshire,  as  representing  the  former,  we  shall 
find  tliat  they  had  a  mortality  from  diabetes  of  2-5,  3*2,  and  4*1, 
respectively,  for  everj'  100,000  inhabitants,  in  the  year  1860; 
while  Wales  and  the  Sonth  Midland  Counties,  which  are  mostly 
agricultural,  had,  in  the  same  year,  a  mortality  from  diabetes 


•  Constmcteil    from    the   Upgifltrar-l^encrnla    RejiorU,    for    IS5V 
Ed^UuiI  nod  Wales.     Sfuau  pupulutiou  fur  Ike  lieoade,  llf|OU0,0OO. 
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of  1*2  and  1*5,  respectively^  per  100,000  inhahitiint';.  Tlie 
difference  does  not  depend  on  the  greater  general  raortality  in 
urban  populations.  For  if  we  take  tbe  proportion  of  deaths 
from  diahctcB,  and  compare  them  with  the  deaths  from  all 
causes,  wo  shall  find  that,  for  every  UKU)  deaths  from  all 
crtHses,  there  wore  1*1  deaths  from  diahetes  in  London,  1*4 
in  Lancashire,  and  1*8  in  the  West  Riding  :  whereas  in  Wales 
the  proportion  waa  only  0'6»  and  in  the  South  Midland  Coun«fl 
ties,  0-8.  " 

HercfUkmj  influence  ia  not  a  prominent  predisposing  canse 
of  diabetes.  There  are  however  a  number  of  instances  on 
record  in  which  the  disease  has  run  in  fimiilies.  Seegen  ^ 
mentions  a  brother  and  sister  who  were  both  diabetic.  A  shorfrH 
time  ^^0  I  hod  umler  my  care  an  nnclc  and  niece  similarly 
afVected.  I  have  also  a  note  of  a  family  of  eight  children,  all 
of  which  became  diabetic,  though  the  parents  were  healthy. 
Sit*  H.  Marsh*  refers  to  a  family  in  which  diabetes  could  be 
traced  to  the  second  generation,  and  to  another  family  in 
which  it  could  be  traced  through  four  generations.  Dialietic 
patients  have  ft^jquently  been  observed  to  belong  to  families 
in  which  phthisis  and  epilepsy  prevailed.  One  of  ray  patient* 
was  one  of  four  survivors  out  of  a  family  of  twenty-five  ;  twenty 
of  these  had  died,  after  reaching  adult  age,  of  lingering  com-^ 
plaints  with  great  emaciation,  probably  phthisis  or  diabetes.       fl 

Exciting  Causes, — The  exciting  cause  of  diabetes  is  often 
obsonre.    In  a  considerable  numlxir  of  cases  the  disease  has 
broken  out  soon  after  exposure  to  wW  ami  cold ;  in  others  after 
copious  drinking  of  cold  fluids  while  in  a  heated  state.    Cases  ^ 
allying  from  cold,  generally  present  a  train  of  neuralgic  orfl 
so-called  rh«?umatic  symptoms,  l)eforo  the  breaking  out  of  the 
thirst  and  diuresis.     Excessive   use  of  sarcharhtp  and  amyla^ 
feou3  articles  of  food,  antecedent  antffi  fihrile  diseaseSj  abuse 
of  akohoU'r  drinks,  have  all  been  noted  as  probable  exciting^ 
causes  of  diabetes.  f 

The  disease  is  sometimes  traced  to  a  violent  mmtnl  tmioftm. 
In  one  of  my  patients  it  followed  on  distress  of  mind  caused 
by  an  unjust  HUs|ncion  of  theft  ;  in  another  it  followed  tbe 
burning  down  of  his  place  of  business  ;   in  a  third  it  was 

•  DuUui  Quarterly,  1854,  (•.  17.  ooU. 
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•ttribnted  to  anxiety  attendant  on  n  chiinceiy  snit.  Hayer 
mentions  a  case  of  diabetes  coming  on  after  a  violent  fit  of 
anger,  and  Lnndouzy  another  after  violent  grief.* 

Organic.  dUnises  of  the  brain  and  rord  have,  of  late  years, 
been  shovm  to  be  occasionally  the  exciting  cause  of  diabetes. 
These  cases  are  of  special  interest  as  bearing  on  the  discoveries 
of  Bernard,  SchifT,  and  Pavy,  on  the  artificial  production  of 
glycosuria  in  animals  by  cutting  or  puncturing  various  parts 
of  the  nervous  system.  Pavy  cites  the  following  examples  : — 
A  lale  alderman  of  the  city  of  London  was  seized  with  cerebral 
hemiplegia,  "  His  nrine  was  tested  by  Dr.  Barlow  at  the 
[wriod  of  the  attack  and  found  to  be  free  from  sugar.  There 
had  also  I)een  nothing  from  the  s^Mnptoms  and  history  to  lead 
to  the  sTispicion  that  sugar  would  be  found.  Shortly  afterwards, 
however,  strongly  marked  diabetes  set  in.  A  meml)er  of  the 
medical  profession,  who  was  seen  by  Dr.  Gnll,  was  seized  at 
the  age  of  fillty-two  ^rith  an  apoplectic  fit,  from  which  he 
recovered,  with  hemiplegia,  however,  of  tlie  left  side  of  the 
iKwly  remaining  behind.  Five  weeks  after  the  fit,  this  person 
who  had  never  previously  presented  imy  sjTnptoms  of  diabetes, 
began  rapidly  to  emaciate,  which  led  to  an  examination  of  the 
nrine  being  made.  A  highly  saccharine  state  of  it  was  fonnd 
to  exist"     (P.  124.) 

E,  Fritz  has  collected  an  interesting  series  of  cases  of  diabetes 
associated  with  various  other  organic  diseases  of  tlie  brain  and 
conl  (cerebral  softening,  tumours  of  the  pia  mater,  general 
paralysis,  and  myelitis). 

Still  more  numerous  are  the  cases  in  which  diabetes  has 
followed  external  injuries  to  the  brain  and  other  parts.  Dr. 
Gooldent  has  jmblished  a  series  of  such  examples  ;  and  P, 
Fischer  has  increased  the  list  to  twenty-one  cases,  and  ably 
analysed  them.  The  injuries  consisted  of  blows  and  falls  on 
the  forehead,  vertex,  and  occiput — sometimes  ^vith  and  some- 
times without  fracture  of  the  skull.  In  some  instances  there 
was  tem[X)rary  loss  of  consciousness,  in  others  not. 


*  II  bu  bwD  Alleged  that  di&beiM  mfty  fuHow  the  bitM  of  r&U  uid 
veunmon*  lerpenbL  An  examtnalion  cif  ihc  facts  do  which  tbiB  aU^ktioa  U 
bJlMiil,  BhOTlit  10  ^«  without  probfilile  finmdiilina. 

t  Lancet,  Jtiue  and  July,  1S54,  ftnd  Med  Times,  Dee.  1854. 
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In  a<Jdition  to  ca»08  of  violence  diret'tl)'  affecting  the  brain, 
a  large  iiumlitT  (twcuty-two  cases)  are  cited  by  Fisuher  of  blow* 
on  the  fut-e,  fi'actures  of  the  verti-bra**  blows  on  llic  loins,  Ibe 
tliorax,  the  abdomen,  contasions  of  the  kidneys  and  liver, 
violent  efforts,  etc.,  wliioh  have  been  followed  by  diabetic 
symptoms. 

Nome  of  these  traumatic  cases  were  examples  of  confirmed 
dinbetefl  of  the  urdiuiiry  tyi>e,  and  run  a  fatal  course.  Others 
were  of  much  milder  type,  transitory  in  their  duration,  paHsin;^ 
uway  on  the  subsidence  of  the  cerebral  Byraptomft.  In  some  of 
them  the  diabetic  fiymptoms  commenced  at  the  time  of  the 
accident,  or  shortly  after;  in  others,  not  until  some  months 
Lad  elapsed  after  the  injnry. 

In  a  cwtain  proportion  of  the  traumatic  cases  (eight  out  of 
forty-three  collected  by  Fischer)  the  urinary  disoi*der  consisted 
of  simple  polyuria. 

It  is  probable  that  in  all  the  traumatic  cases  the  injurj' (how- 
ever different  its  seat)  implicated  some  part  of  the  sympathetic 
nen'ous  .system,  oillior  withiu  the  cranium  or  spinal  cord,  or  in 
its  peripheral  distribution. 

8VMPTOU3. 


The  invasion  of  diabetes  is  generally  insidious.  The  disease 
is  seldom  recognii*ed  until  it  has  existed  some  weeks  or  months. 
The  initial  symptoms  (malaise  and  slight  emaciation)  jia^s 
unnoticed,  beeause  the  appetite  continues  good  ;  but  the  pa- 
tient's suspicions  are  at  length  aroused  by  the  increasing  Ire- 
quency  of  the  calln  to  make  wateri  and  an  inconunodious  thirht. 
The  disease  somutiniust  however,  attaiufi  a  high  intensity  in  a 
few  wccka.  In  one  of  my  cafica  a.s  much  as  fifteen  pints  of 
urine  a  day  wot©  secreted  in  the  third  week. 

As  tlic  disease  adrunces,  it  osBuntes  its  characteristic  feattiros. 
The  thirst  becomes  insatiable,  the  appetite  excessive  or  vora- 
cious, the  skin  harsh,  dry,  and  scurfy  ;  the  patient  emaciates  ; 
the  countenance  wears  an  appearance  of  suffering,  and  the  fea- 
tureB  are  drawn  ;  a  distressing  sinking  is  felt  at  the  pit  of  the 
stomach  ;  the  tongue  is  glazed  and  furrowed  ;  a  scanty,  teua- 
eiouB  mucus  gathers  ii;  the  mouth,  which  is  parched  and 
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clRmmy  ;  the  urine  rises  to  eight,  twelve,  or  more  pints  m  the 
twenty-four  liours  ;  ihU  uriue  is  of  a  pule  fiij-aw  colour  ;  ita 
deofiity  TaneB  from  10^5  to  104j>  or  higher;  and  it  contains  a 
large  proportion  of  supar ;  the  virile  powers  fail ;  and  the 
mental  faculties  lose  their  wonted  vigour. 

If  the  malady  proceeds  unchecked,  these  symptoms  increase 
in  intensity.  The  emaciation  and  loss  of  sti'encrth  attain  an 
extreme  degree  ;  pulmonary  symptoms  resembling  those  of 
phthisis  often  make  their  a]>pearaiicc,  and  advance  with  alarm- 
ing rapidity  ;  or  colliquative  diarrhoea  sets  in  ;  hectic  fever  is 
established ;  the  urine  now  diminishes  in  quantity,  perhaps 
loses  its  su^ar  and  becomes  albuminous  ;  the  legb  become  cede- 
matous ;  and  the  unfortunate  &u0*erer  is  at  lent^h  released, 
oilen  very  suddenly,  eitlicr  by  sheer  exhaustion,  or  he  is  car- 
ried off  by  one  of  the  numerous  complications  of  the  disease. 

Some  of  these  symptoms  require  a  more  detailed  conside- 
ration. 

l^ie  wrww. — The  essential  features  of  the  urine  in  diabetes 
are  its  excessive  quantity  and  the  presence  of  sugar.  The 
pro]iortion  of  the  latter  varies  from  8  to  12  per  cent.  It  is 
uliemically  Identical  with  grape-sugar,  or  glucose.  The  quan- 
tity excreted  daily  ranges  from  15  to  2^  ounces;  hut  it  may 
amount  to  two  pounds  or  more,  or  fall  to  an  ounce  or  leaa. 
The  proportion  of  sugar  is  always  increased  after  food,  and 
diminislied  after  fasting.  After  the  use  of  starchy  or  saccha- 
rine subettances,  the  increa^  is  much  greater  than  after  animal 
food.  lu  many  of  the  milder  cases,  and  probably  in  the  ear- 
liest BtBges  of  all,  the  urine  becomes  free  from  sugar  when 
starch  and  sugar  are  entirely  withdrawn  from  the  diet ;  but  in 
couiirmed  cases  the  urine  still  continues  sacx^harine — though  in 
greatly  diminished  intensity — when  the  diet  is  purely  nniniftl, 
•and  even  when  no  food  at  all  is  taken.  In  this  last  case  the 
sources  of  the  sugar  are  necessarily  the  tissues  of  the  I>ody. 

The  density  of  diabetic  urine  usually  tiuctuatcs  a  faw  degrees 
above  or  below  1040  ;  it  may  rise  to  1055  or  1060,  or  sink  to 
1015. 

Intercurrent  inflammatory  or  febrile  attiicks  cause  the  sugar 
to  diminish,  or  even  to  temporarily  disappear.  Towuatl  the  u[j- 
proacli  of  death  a  slmilai*  diminution  is  observed. 
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The  qnantity  of  the  urine  oscillates  nsunlly  between  8  and 
15  piuts  daily  ;  but  it  has  been  kno^\Ti  to  excce<l  32  pints. 
■\Mjen  the  diet  is  restricted  to  animal  food,  the  urine  is  gene- 
rally reduced  to  four  or  five  i)int8  a  day.  The  quantity  of  the 
nrine  is  about  e<]ual  to  the  liquids  inibilwd.  The  oi»inious  for- 
merly held,  that  ti»e  urine  exceeded  the  ingested  li(|uifl8,  and  that 
the  body  absorbed  wat^r  through  the  lungs  and  skin,  or  gene- 
rated it  de  fwvo  from  the  element-e  of  the  food  and  tissues,  are 
quite  unsupported  by  more  rigid  oljsen'aticns  of  recent  date. 

AV'hen  the  flow  is  considemble  the  urine  has  a  very  pale 
Bti'aw  tint,  and  a  i>eculiarly  bright  aspect.  It  speedily  becf'mes 
opalescent  when  exjtosed  to  the  warm  air,  and  in  a  tew  honrs 
fcnnent«,  with  abundant  disengagement  of  gas  and  jirotluctiou 
of  sjKtnik'B  and  filaments  of  the  yeust  plaut.  These  latter  form 
a  white  flour-like  de{K>Bit  in  diabetic  urine  after  it  has  been 
kept  awhile. 

WTicn  the  flow  does  not  exceed  four  or  five  pints,  the  colour 
and  general  appearance  of  the  urine  are  natural. 

AVith  regard  to  the  ordinary  constituents  of  the  urine,  no 
pai'tienlar  alteration  takes  place  in  their  rate  of  excretion  l>e- 
yond  a  diminutiou  of  their  proi>ortion  to  the  water,  and  (gene- 
nil  ly)  some  absolute  iuereose  of  their  quantity.  Very  tx)utra- 
dictory  statements  have  npiX!tu*ed  on  this  point  :  but  the  more 
trustworthy  obsen'fttions  appear  to  supiKirt  the  above  concln- 
sion,  especially  with  respect  to  urea.  Uric  acid  is  often  difficnlt 
to  detect,  owing  to  the  immense  proportion  of  water ;  but  it  is  not 
rcjilly  absent,  as  has  been  alleged  ;  and  when  the  volume  of  the 
urine  is  reduced  to  four  or  five  pints  a  day,  uric  acid  frequently 
forms  an  abundant  deposit  of  large  dark-red  crystals.  More 
rarely  I  have  observed  oxalate  of  lime  :  and  in  one  instance  a 
jxTsistent  deiKJsit  of  crystQUize<i  phos[»hale  of  lime. 

The  presence  of  a  small  quantity  of  albumen,  and  even  of' 
bl<'od,  is  not  uncommon  in  a<lvanced  cases,  and  constitutes  an 
untoward  sign.  In  a  gouty  old  gentleman  who  was  {Missing  four 
pints  of  a  moi^erately  saccharine  urine  a  day,  I  detected  (in 
addition  to  a  little  albumen)  transparent  fibrinous  casts  of  the 
nnniferous  tubes. 

Thi/'sf  is  one  of  the  earliest  and  most  persistent  sympt<»m8 
of  diabetes,  and  has  often  led  to  its  detection.    Diabetic  pa- 
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tfents  will  generally  drink  from  8  to  12  pints  a  day  ;  but  some- 
times they  imbibe  us  much  as  25  and  3.t  pints  a  day.  Never- 
tht'lesR,  this  enormous  potation  does  not  suffice  to  quench  the 
intolerable  thirst — nay,  it  seems  even  to  intensify  it.  A  per- 
petual painful  dryness  of  the  mouth  and  fauces  remains  in 
spite  of  a  deluge  of  water.  Patients  have  even  been  known  to 
drink  their  own  urine  to  allay  their  craving  for  flnids. 

The  immediate  cause  of  the  thirst  is,  probably^  the  existence 
of  sugar  in  the  blood.  This  crystalline  eubstance,  like  any 
other  crystalloid,  creates  a  demand  for  water  t<»  etlect  its  dis- 
solution and  elimination  from  tlie  body.  On  the  other  hand 
the  conatimption  of  large  quantities  of  water  seems  to  aggra- 
vate the  disease,  by  accelerating  the  disintegration  of  the 
tis,sue8. 

Inordinate  appetite  is  not  nearly  so  constant  a  symptom  as 
excessive  thirst ;  and  in  the  course  of  the  complaint  there  is 
not  unfrccjuently  complete  anorexia.  Toward  the  fatal  termi- 
nation a  loathing  for  food  of  ever)'  sort  often  prevails,  and  is 
accompanied  by  rapid  sinking  of  the  powers  of  life. 

Emaciation  is  gencralfy  a  prominent  symptom  ;  and  the  de- 
gree of  it  19  proportional  to  the  intensity  and  iluration  of  the 
disease.  The  disapjiearance  of  fat  is  probably  not  without 
direct  connection  with  the  unnatural  transformation  of  the 
amyloid  substance  of  the  liver  into  sugar  ;  as  it  seems  highly 
probable  that  the  normal  destination  of  this  is,  partly  at  least, 
to  nourish  the  adiix>se  tissues  of  the  body.  Emaciation  is, 
however,  not  an  invariable  concomitant  of  diabetes.  One  of 
ray  patients  weighed  over  15  stone,  though  he  had  been  voiding 
daily  12  pints  of  a  highly  saccharine  urine  for  some  months. 
One  of  Proat's  diabetic  patients  weighed  23  stone  !  This 
obese  class  of  eases  are  marketily  less  severo,  and  of  more 
hoi«ftil  prognosis  than  the  generality. 

The  emaciation  is  not  confined  to  the  fatty  tissues  :  the 
mnscles  become  atrophied,  and  even  the  heart  itself.  The  enor- 
mous ilow  of  fluid  through  the  kidneys  explains  to  some  ex- 
tent the  excessive  emaciation  of  diabetic  patients  ;  for  it  has 
been  shown  by  Genth,  Bocker.  and  Mosler,  that  simple  trans- 
ndntion  of  water  through  the  body  increases  the  disintegration 
of  iho  tissues,  and  induces  rapid  Iobs  of  weight,  unless  the  defi- 
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ciency  be  nia<lc  up  by  incrcnscd  supplies  of  fi')o<l.  In  diabetosr 
notwithstajiiliny  the  enormous  limouut  of  aliments  ingested, 
the  defective  state  of  tlie  digestire  organs  prevents  the  possi- 
bility of  ftuitable  compensation  by  iucrea«in;^  tlie  sujjply  from 
without.  In  aga*emt'tiL  with  this  view,  it  is  fouud  that  when 
the  flow  of  urine  in  diabetic  [iatients  is  brought  down  by  appm- 
priatt!  treatment  to  tlufc  or  four  pints  a  day,  there  is  nsually  no 
flirther  loss  of  weight,  or  even  the  patient  recovers  some  of 
what  he  has  lost,  though  the  nrine  still  continue  saccharine, 

Dr}Tic8S  of  the  skin  is  a  usual  and  very  unjjleasaut  symptom 
of  diabetics,  and  its  intensity  is  proportional  to  the  diuresis. 
Some  diabetic  patients,  however,  sweat  freely  throughout  their 
complaint ;  others  only  begin  to  sweat  on  the  advent  of  hectic 
fever. 

The  prevalence  of  hoiU  is  a  curions  occnsional  coincidence 
of  saccharine  urine.  In  a  gentleman  recently  onder  my  care, 
snceeasive  crops  of  boils  were  the  earliest  symptom  of  the 
disease.  Sometimes  tliuy  conslilute  veritable  furwiculi,  and 
BS  many  as  twenty-two  liave  been  counted  at  the  same  time 
on  a  diabetic  patient.  They  may  even  be  the  immediate  caase 
of  death.  Otlier  cutaneous  aft'cctions  arc  sometimes  seen,  but 
les6  fi-cfjuently  than  boils,  namely,  psoriasis  and  impetigo. 

An  erythematous  and  excoriated  condition  of  the  ni'ethral 
orifice  (due  to  the  irritation  of  the  saccharine  urine)  is  ooca- 
sionally  a  source  of  great  discomfort ;  and  in  the  female,  heat 
and  itching  about  the  vulva  is  a  common  and  distrcbsiug 
symptom. 

Dr.  GaiTod  states  that  ce^iema  of  thu  %«  is  a  constant  feature 
in  diabetes.  It  certainly  is  very  common  ;  and  the  flat  surfaces 
of  the  tibiie  can  nearly  always  l>e  made  to  jiit  on  6nn  pressing, 
oven  when  no  fulhicss  exists  aboul  the  ankles.  I  tuu  satibflcd, 
however,  that  this  pitting,  when  very  slight,  is  not  due  to 
ODdema,  but  rather  to  the  soft  atonic  state  of  the  subcutaneous 
tissues. 

Asriks  and  crthma  of  Uie  arms  and  hands  occurred  in  one  of 
my  cases.  Ascites  is  also  mentioned  in  one  case  by  Fischer, 
where  the  disease  was  complicated  with  cataract. 

The  dryiiwis  of  the  mouth  usually  corresponds  to  that  of  the 
general  surface.    The  tongue  is  commonly  retl,  proteroatuiidly 
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tean,  craclccd,  and  denuded  of  ei>ithelium.  In  tlie  Icsfl  severe 
cases,  or  when  axnolioriition  has  been  bronght  about  by  trcat- 
ment,  the  tonjfue  ifl  moist,  and  canted  with  n  t}iin  yellowish- 
white  fur.  In  the  majority  ot  diabetic  patients  the  keth  are 
gradually  destroyed  by  caries  ;  and  the  gums  1)ccouie  spongy, 
swollen,  loosened  from  the  teeth,  and  liable  to  bleed.  The 
dcetmction  of  the  teeth  is  attributed  by  Faiek  to  the  excessive 
acidity  of  the  saliva,  due  to  the  generation  of  lactic  acid  from 
the  sugar  present  in  the  secretions  of  the  moutli.  Sometimes, 
however,  the  teeth  arc  preserved  perfectly,  in  persons  who  have 
been  diabolic  for  many  years. 

The  (fu/cfithfi  organs  rarely  bear  the  unnatural  strain  put 
upon  tbem  by  the  excessive  feeding  of  diabetic  patients,  without 
at  length  repenting  the  ill-usage.  Epigastric  pains  and  a  sense 
of  sinking  at  the  Bcroljiculus  cordis,  flutnlcnce,  and  occasional 
Tomiting,  are  the  most  common  symptoms.  As  a  rule,  the 
bowels  are  constipated,  and  require  artificial  aid  to  ])romot€ 
their  action.  The  fa?ccs  are  generally  pale.  In  advimccd  cases 
diarrhoea  not  unfrequently  occurs,  sometimes  of  a  dysenteric 
character.  This  is  a  formidable  and  generally  speedily  fatal 
complication. 

The  mvittal  sttife  suffers  a  marked  alteration  in  confirmed 
cases  ;  but  the  degree  and  tj*pe  of  it  varies  a  good  deal.  The 
change  most  commonly  observed  is  a  heaviness  and  apathy, 
a  disinclination  to  mental  and  bodily  exertion,  sometimes  a 
jKisitive  drowsiness.  The  nfitural  firmness  of  the  character 
gives  phu'e  to  a  deplonible  pusillanitiiity  and  a  want  of  moral 
sense,  which  are  foreign  to  the  individual  in  a  state  of  health. 
Persona  who  previously  had  been  above  every  equivocation  or 
concealment,  resort  to  petty  cunning  and  positive  untruthfol- 
nesB  to  deceive  their  medical  attendant  as  to  their  foo<l  and 
drink.  Nevertheless,  the  intelligence  itself  is  not  troubled,  and 
continues  clear  tn  the  end. 

The  sexual  fimctums  undergo  a  notable  declension  of  vigour 
in  advanced  cases;  and  there  is  frequently  actual  impotence 
ft-ora  failure  of  the  power  of  erection.  This  defect,  however, 
is  not  a  {x^rmancnt  one ;  and  if  amelioration  take  place  the 
ririle  powers  return  early.  Exceptions  to  this  nile  also  occur. 
Dr.  Prout  muutions  an  instance  of  a  conErmed  diabetic,  who 
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mam'cd  and  had  two  children,  though  the  saccharine  condition 
of  the  urine  still  persisted. 

The  hhod,  as  might  have  been  ex]>ected,  is  unnaturally 
charged  witli  sugar  in  dial)ctcs.  It  has  Ixjeu  foiuid  in  ihe  pro- 
portion of  from  0*3  to  0*5  per  cent.  From  the  blood,  sugar 
finds  its  way  into  all  the  tissues  and  Hmds  of  the  body.  Sugar 
has  been  found  in  the  fieces,lhe  sweat,  the  humours  of  the  eye, 
the  tears,  the  saliva,  and  tlic  gastric  juice. 

COUKSE.  DUBATION.  TERMIXATION. 

Diabetes  is  an  essentially  chronic  disease  ;  its  course  is 
measured  by  months  and  years.  The  ordinary  duration  of 
diabetes  is  from  one  to  three  yeai's.  Sometimes  the  disease 
runs  a  rapid  course  and  tcnninates  in  a  few  months  or  weeks. 
The  most  rapid  example  which  I  have  seen  was  a  child  of  tlirec 
years,  who  died  in  tliree  weeks.  Becquercl  mentions  the  ease 
of  a  boy  of  nine  years  who  died  in  six  days.  On  the  other 
liaud,  cases  sometimes  run  on  for  six,  eight,  or  ten  yeiu*s. 
The  following  table  shows  the  duration  of  diabetes  in  100 
fatal  cases,  collected  by  Grieaingcr  : — 
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The  progress  of  diabetes  is  usually  equable  and  continuous  ; 
but  cases  are  met  with,  not  verj"  unB-equontly,  in  which  the 
symptoms  intermit — the  sacxiharine  state  of  tlic  urine  ceas-ing 
and  recurring  at  intervals.  Dr.  Beuce  Jones*  has  published  an 
account  of  several  such  cases  in  old  pei*«ons  ;  aud  1  iiavc  en- 
cx>antcred  three  similar  ones  in  my  own  practice.    These  will 

*  McJ.  Ctiir.  Trftiu.,  vol.  xxiri. 
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bo  a^^aia  noticed  among  the  milder  t^'pes  of  tlie  disease. 
Girard  records  an  G.xam[ilc  of  intermittent  diabetes  in  a  gii'l  of 
eighteen,* 

If  diiibctcs  does  not  terminate  throagb  one  of  its  complica- 
tions, the  patient  becomes  gradually  drowsy,  and  finally  dies 
comatose — sometimes  with  the  occurrence  of  convulsions,  N*>t 
unfrei^ucntly  death  is  ut  the  loi^t  sudden.  One  of  my  putiuuts 
fell  back  dead  while  eating  his  dinner. 

The  symptomis  sometimes  begin  suddenly,  and  not  insidiously. 
Not  mifret|ueutly  too,  tlie  syiuptoma  are  much  moi'e  violent  in 
the  first  few  months  than  at  a  later  period,  wjicn  the  disease  has 
become  coniirmod.  When  di«bet<;s  has  already  existed  two  or 
three  years  the  thirst  and  voracity  rarely  maintain  then*  primi- 
tive  intensity.  This  change  from  a  more  acute  to  a  more  chronic 
state  must  not,  of  com*sc,  be  mistaken  for  a  rc4il  improvement. 

COMPLICATIONS. 

The  complications  of  diabetes  assume  a  prominent  place  in 
its  history,  inasmuch  as  the  disease  only  exceptionally  proves 
fatal  solely  throufjh  its  own  intensity.  More  frecpiently  an  inler- 
current  disorder  sniwrvenes,  which  carries  off  the  patient.  The 
most  common  and  formidable  complication  is  pulmoniiry 
labercie,  which  affects  nearly  one  half  of  the  cases  protracted 
to  the  third  year.  The  pulmonary  disease  runs  the  couise 
of  rapid  phthisis.  A  low  and  fatal  t}'^)e  of  inflammation  is  also 
liable  to  arise  in  the  lungs,  pleura,  or  peritoneum.  In  every 
tiasne  of  the  body  there  exists  a  tendency  to  asthenic  inflam- 
mation, apt  to  run  on  to  abscess,  difftise  suppuration,  sloughing, 
phagedaeuic  ulceration,  or  gangrene. 

The  occurrence  of  boils  and  carbuncles  in  diabetic  patients 
has  long  been  known.  The  statement  of  Prout  that  sugar  is 
always  present  in  the  urine  of  patients  Bullering  from  boils; 
is  certainly  incorrect.  Dr.  Goolden  mentions  tJio  cose  of  a 
medical  man,  long  diabetic,  who  had  an  enormous  antiirox  on 
the  nnchn,  which  compromised  his  life.  He  recovered,  how- 
ever, from  the  anthrax,  and  with  its  disappearance  the  sugar 
departed  from  the  urine.    P.  Frank  cites  on  almost  similar 

*  CoionUed.  1355. 


17fl 


DIABETES  MRLLITUS. 


case.  Phillipeaux  and  Valpian  (Gaz.  Hcbd.  Dec.  G,  1861) 
reflate  an  example  of  authrax  in  a  hemiplegic  patient  who 
was  not  previously  diabetic.  During  the  6Upi»uration  of  the 
anthrax  the  urine  became  strongly  saccharine  ;  but  ceased  to 
be  so  when  the  anthrax  eicati*ized. 

Gangrene  of  the  lower  extremities,  reftembling  ganjrrfEna 
senilis,  has  been  several  Limes  observed  in  diabetes.  Sir  H. 
Marsh*  mentions  the  case  of  a  lady,  about  seventy  years  of 
age,  suffering  from  diabetes  of  long  standing,  who  was  can'icd 
off  suddenly  with  gangrene  of  the  foot  and  leg.  On  examina- 
tion an  obHtnietion  was  found  in  the  iliac  artery.  Dr.  CoUes 
(quoted  by  Mnrsh)  had  seen  two  similar  cjises  of  obstructed 
arteries,  and  fatal  gangrene  in  diabetes.  In  1846,  Carraichael 
presented  to  the  PatliologicAl  Society  of  Dublin  two  crises  of 
senile  gangrene  of  the  lower  limbs  in  diabetic  pationts-f  Marchal 
dc  Culvi  has  drawn  attention  to  the  same  subject  more  recently, 
and  published  four  new  cases.  Additional  cases  have  also  been 
brought  foi*ward  by  Hodgkin,  Landouzy,  Champouillon,  Bil- 
liard,^ and  others. 

Defects  of  siglit  in  connection  with  diabetes  have  of  late 
years  attrai-tcd  a  good  deal  of  attention.  They  consist  either 
in  an  enfeeblement  of  vision  (amblyopia),  or  cataract. 

Amhlijojiui  occurs,  according  to  Bouchartlat,  in  about  a  fifth. 
of  the  cases  of  diabetes.  Generally  spenJcing,  it  is  slight 
in  degree  and  temporary,  or  recurrent.  In  one  of  Griesingcr'i 
patients  the  amblyopia  ceased  when  a  flesh  diet  was  used,  but 
it  was  succeeded,  shortly  after,  by  cataract.  Permanent  ambly- 
opia is  less  frequent  ;  it  occurs  only  in  advanced  cases,  and  is 
a  sign  of  approaching  fat^il  tennination.  The  dimness  of  sight 
steadily  increases,  and  at  length  ends  in  total  blindness.  It 
seems  to  be  owing  to  atrophy  of  the  retina. § 

Diabetic  cdlaraci  was  first  noticed  in  this  country  by  Mr. 
France,  and  Lecorch^*  has  given  an  excellent  resum^  of  what 


•  Dublin  Qufcrurly.  \%^K, 

+  Med.  Gm.  lJ54rt,  p.  no. 

;  See  Charcot  Onr  Hit>d.  Aug.  1801;  &n<l  Dr.  Hodgkin,  Aisoc.  Med. 
Joiim.  T^P4,  The  whole  nat'ject  b  treated  exhftustireljr  by  Uorcbal  de  Cjiiri 
\i\  litfl  recent  vurk,  ctt«il  ftt  thv  head  of  iLii  cha^jter. 

%  For  Norther  inrirtuittiun  on  tlii»  Mihjc<*t  1  uiaxt  refer  to  L&Wfrlii'i  artioltt) 
*' De  ramblyiijtie  diab^tique."    Uu.  Ucliduu ,  Nov.  IS(J1. 
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was  know-n  on  the  subject  up  to  1861.  It  occurs  generuUy 
in  iuvctcriitc  cases  of  long  gtanding.  It  is  im  unfavourable 
sign  ;  and  death  folIowB  ita*  ap()carance  nsnally  in  a  few 
months;  bat  Bouietimes  patients  with  diabetic  cataract 
sorvire  for  years.  The  frequency  of  oaUract  in  diabetes,  has 
been  estimated  very  difterently  by  different  authors.  Griesinger 
observed  caUract  in  three  out  of  his  own  seven  casei*.  V. 
Oraefe  estimates  the  proportion  as  one  in  five  ;  Bouchardat  as 
one  in  thirty-eight.  Garrod  luid  not  encoimtcred  witaract  in 
any  of  the  large  number  of  cases  of  diabetes  which  he  liad  seen. 
Out  of  forty-five  eases  wliich  I  have  treated,  only  one  had 
cataract.  Of  2*25  cases  collected  by  Griesinger,  cataract  occurred 
in  twenty. 

Diabetic  cataract  comes  on,  sometimes  without  pronoua  de- 
fect of  vision,  sometimes  after  one  or  more  attacks  of  tempo- 
rary amblyopia ;  sometimes  it  complicates  |)ennaneuL  ambly- 
opia. It  generally  arises  after  the  diabetic  st^ite  has  lasted 
eighteen  months  or  two  years ;  but  it  has  beeu  known  to  apjjear 
in  six  months.  Its  a))|x;arance  may  coincide  with  aggravation, 
amelioration  or  stationary  condition  of  the  proper  diabetic 
flymjjtoms.  Its  course  is  rapid  j  the  two  eyes  may  Income 
ct)mpletely  cataractous  in  a  few  days  ;  sometimes  it  is  deve- 
loped more  slowly.  It  begins  in  one  eye — genemlly  the  right 
— but  soon  involves  the  two.  In  the  case  which  I  observed,  a 
woman,  twenty-four  years  of  age,  had  been  diabetic  for  two 
years  and  a-half.  Three  months  previously  the  Icfc  eye  Ijccame 
suddenly  cataractous:  in  less  than  a  week  the  opacity  had 
reached  its  maximum.  The  right  eye  was  still  clem'  and  vision 
perfect. 

Cataract  in  diabetes  is  nearly  always  of  tJie  soft  kind  ;  but 
examples  of  hard  diabetic  cntnrnct,s  have  been  met  with  by 
V.  Graefe,  Gnersant,  and  Sir  W.  Wilde. 

It  has  been  conceived  by  Weir  Mitchell*  and  Dr.  Richard- 
son I  that  diabetic  cataract  ia  iirodncc<l  by  physical  imbibition 
into  the  lens  of  the  saccliarino  matter  of  the  atjuetiuH  humour 
of  the  eye.    This  opinion  is  based  on  the  teuipomry  oiwicity 


•  Amcricnn  Joum,  of  Med.  Sc.,  Jan.  1860. 

t  Browu-b^uvU'f  Jouru.  de  FbytiologW,  July,  18C0 
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produced  in  the  cirstalline  len*  of  the  frog,  ^hen  the  animnl 
iiDinerHcd  in  a  baccharine  soliUion,  or  viUan  a  similar  sohit 
LB  injt'cted  into  the  celluJar  tiRsue.  It  is  very  doubtful  how- 
ever whether  the  two  conditiona  are  really  jjatliologiually  ana- 
logous. L^corch^  failed  to  produce  ojiaoity  in  the  lens  of  rabbits 
by  injecting  sj'mp  into  the  eye.  Artificial  cataractt  in  the  frog 
speedily  disappeara  when  the  animal  is  removed  from  the  sac- 
charine solution  :  but  diabetic  cataract  is  permanent,  and  does 
not  disappear  when  amelioration  of  the  symptoms  takes  place. 
How,  on  the  imbibition  theory,  can  the  cases  be  explained,  in 
which  (as  in  the  instance  which  occurred  to  myself)  one  leus  has 
been  completely  opaque  for  mouUis  while  its  fellow  still  re- 
mains perfectly  transparent  ?  How  also  should  its  occurrence 
be  (as  a  mle)  so  long  delayed,  and  arise  so  suddenly,  without 
any  corresponding  increase  in  the  quantity  of  sugar  in  the 
urine?  It  seems  more*  probable  that  diabetic  cataract  is  one 
of  the  many  degenerations  of  a  low  inflammatory  type  so  com- 
mon in  continued  dinbetes. 

Hepp  failed  to  find  sugar  in  a  cataractous  lens  removed  from 
a  diabetic  patient.  Fischer  obtuini-d  a  similarly  negative  re- 
sult in  another  case.  But  Stccber  fouud  sugar  in  a  lens 
examined  by  him.* 

Operations  for  diabetic  cataract  generally  fail,  fi*om  uncon- 
troliablo  suppm-ation  of  the  eyeball.  Sometimes,  however,  the 
operation  succeeds  ;  and  if  the  primary  complaint  be  stationary 
and  qnite  nuconiplicateil,  operation  may  be  recommended  as  a 
pofihible  solace  to  the  remainder  of  life. 

MORBID  AXATOMT. 

Although  diabetes  is  a  tycquently  fatal  disorder,  necrology  has 
hitherto  tlirowu  little  light  on  its  seat  and  nature. 

The  more  palpable  anatomical  changes  which  have  been 
found,  are  manifesily  not  duo  to  the  disease  itself,  but  to  some 
of  its  numerous  coiuj)licntif'nfi.  Pliyfiiological  data  would  lead 
as  to  look  for  the  jirinjary  scat  of  diabetes  in  the  liver,  or 
in  some  part  of  the  sympathetic  nervous  system  connected  with 

*  AnualeB  (i*OcaUtli(iuet,  xlviii.,  p.  192. 
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the  liver.  This  is  on  eitensive  and  difficnlt  field  for  investisrn- 
tioQ  i  hence  probably  the  slender  results  hitherto  obtained  Irom 

exploration.  ' 

The  liver  htm  certuiuly  not  yet  given  up  its  secret,  if  it  have 
any.  The  iiccouuU  <»f  itb  appeai'ance,  after  dciitli  from  diabetes, 
arc  coutnulictory.  Its  size  is  usually  normal ;  Eomctimcs  it  is 
n  little  eularj,^ed,  sometimes  a  little  atrophied.  In  some  cases  it 
is  congested,  in  others  the  reverse.  Occasionally,  it  contains  a 
good  deal  of  sugar — more  frequently,  none  at  all.  Dr.  Wilks 
believes  that  the  diabetic  liver  presents  difterences  to  the  eye 
irhich  enable  it  to  be  distinguished  from  otliers :  it  is  firm, 
tough,  homogeneous  or  uniform  in  a])pearauL'e,  and  dark  in 
colour.*  Bat  other  descriptioua  uro  quite  at  variance  with  this, 
Griesinger  fonnd  the  liver  granular  and  easily  torn  in  one  case  ; 
in  four  others  the  livers  were  pei'fcetly  normal. 

Microw.'Opical  investigations  have  been  equally  unsatisfac- 
tory, Furster  and  Griesinger  fonnd  the  liver-cells  naturaL 
Bealet  and  Frerichs  J  remarked  a  diminution  or  absence  of  fat. 
Pavy  found  the  fat  undiminished.  St,ockvis  found  the  fat  tm- 
diminished,  but  an  unusual  proliferation  of  the  hepatic  uells. 

Of  the  bile.  Dr.  I'avy  remarks,  tJuvt  in  nearly  all  the  eases  in 
which  he  has  siMJcially  examined  it^  it  hn.s  presented  a  striking 
api»earance,  resembling  a  rhubarb  mixture,  and  depositing  a 
copious  8e<limeut  consisting  of  columnai' epithelium,  and  yellow, 
amoq)hous.  granular-looking  matter, 

Prout  snys  that  he  frequently  observed  a  gorged  condition  of 
the  veins  terminating  in  the  portal  system. 

Tlio  floor  of  the  fomlh  ventricle  has  been  cjtarained  in  several 
recent  instances.  Sometimes  it  has  been  found  quite  natural ;  in 
other  cases  it  was  found  the  scat  of  serious  pathological  changes. 
In  18G0,  Luys  brought  before  the  Societe  de  Biologic  an  ex- 
ample in  which  this  sffot  was  softenetl,  highly  vascular  and  of 
an  unnatural  brown  culuur.  The  nei've-cells  were  found  dcgc- 
ncratetl  and  full  of  yellowish  granule>i.§  Jlonneret  followed  up 
this  observation  with  another  in  which  similar  changes  were 


•  Pary  on  DIoWt^»,  p.  UT. 

t  Med.  Chii-.  Rrr.  135^,  p.  256. 

X  Cited  hy  Grit^in^ei,  li*c.  cit.,  p.  34* 

fi  BuUvtiu  de  U  Sue.  de  Biol.,  loOU. 
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enconntcrcd  in  an  enrlior  stage*  Tanlieu  records  a 
diabetes  in  which  there  existed  slight  paralysis  of  ihe  left  side 
for  three  months  :  the  diabetes  persisted  until  death  two  years 
afterwards  from  phthisis ;  the  medulla  cblonjrata  was  found  con- 
gested and  of  a  dark  gjey  colour.f  Dr.  Kiclmnlson  rclatets  a 
case  of  diabetes  in  which  convulsions  and  symptoms  of  menin- 
gitis occurred  durinj^  life  t  after  death  an  ossific  ^nnvth  wafc 
found  pressing  uj)ou  the  pons  Varolii^  and  an  absccssjn  tlic  pcfl 
terior  cerebral  lobes.J 

It  is  cleai'  that  titese  observations  arc  an  insufficient  basis  ffi 
any  theory  of  diabetes. 

Of  tlie  fiecoudai7  lesions  or  coraplications,  those  found 
the  lunps  are  the  most  common.  Out  of  sixty-four  autopsies 
collated  by  Griesinfjer*  tubercle  was  found  in  the  Innj^s  in  thirty- 
ouL%  or  nearly  ime  half.  Puvy  and  Willcs  believe  that  tlie  pul- 
monary mischief  is  not  always  {jennine  phthisiti,  even  when  it 
runs  a  closely  similar  course,  but  consists  in  a  chronic  inflam- 
mation lending  1o  the  breaking  down  of  the  lung  tissue  and  the 
fonnation  of  cavities. 

Pneumonic  consolidation  and  gangrene  of  the  lunge  have 
likewise  been  not  unfrcquently  found.    Sometimes  (not  always) 
gangrene  of  tlie  lungs  in  diabetes  is  not  accomj>imicd  by  tlH 
characteristic  factor  of  that  complaint.  " 

In  long  standing  cases,  the  kidneys  ore  not  nnfrcqnently 
found  seriously  altered.  Out  of  Oriesintrer's  sixty-four  antoj>sie8 
venal  alterations  were  found  in  thirty-two.  In  seventeen  in- 
stances there  wns  degeneration  resembling  some  forms  of 
Brijp^hVs  disease,  mostly  with  fatty  degeneration  of  the  renal 
epithelium.  Ciranular  atrophy  of  the  kidneys  was  never  found; 
but  c)'st8,  cicatricial  spot?,  adhesions  of  the  tunica  propria  and 
pyelitis.  In  live  cnscs  the  kidneys  were  markedly  hyperscmic, 
and  in  seven  considerably  hypertrophied.  Front  states  that 
the  kidneys  of  i»erson8  dying  of  diabetes  assume  frecjuentl^j 
peculiar  deep  orange  tint  on  exposure  to  the  air. 

Tiie  stomach  is  commonly  found  distended,  and  the  mu< 
mcmbrune  thickened  and  soflcued. 

•  Qnt.  f\   Hrtp,  Jan.  U.  1992. 

t  Mfl.  Timm  nn.l  (Jn»  .  Feb.  1362. 
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PHYSIOLOGICAL  AXD  THEORETICAL  COKSIDERATIOXS 
RELATING  TO  DIABETES. 


Mnch  light  hns  rwcntly  been  tlirown  on  the  pilholopy  of  dlalwtes  by 
tho  obs"rvali(mH  of  litfrnard  ami  others  on  the  presence  uf  nn  amyloid  snb- 
stftnoQ  in  the  liver,  luid  the  punsiliility  of  inJaciug  j{lyao»uria  in  anininls  by 
artilicial  inenns,  A  rt'sum^'  of  the  prcsL-nt  itatc  of  tliebe  questions  is  nb- 
Hohilely  ncccssan'  to  thy  comprchcniiion  of  any  theorctii-al  views  of  diabt'tcs. 

rWrnard  disoovercU  the  fundamental  fact^  that  tlio  liver  of  alt  healthy 
aniuuilH  containu  a  largo  qnantity  fif  a  snl)stanoo  roaynibling  stareh  or  dex- 
trine. Wlicn  tho  liver  of  an  animal  newly  killed  is  abandoned  to  itself  in 
a  vrnmi  place,  it  HjK-edily  Iwcomea  cliargcd  with  BUgar  by  the  ronversion  of 
a  jwrtiim  of  this  s)jhstAiic*>^nto  glaeow  ;  and  wlion  thu  sugar  po  prndurcd 
in  wonhed  L'onii»letcly  out  by  n  atn-ani  of  water,  the  or«pin  abandoned  to 
itaoif,  OS  bcforii,  becomes,  again  in  twenty-four  hours,  abundantly  rhtirf^ 
With  sugar.  This  conversion  goes  on  onlil  all  the  nniyloid  substance  is 
changed  into  suj^r.  The  tnm^forrantinn  here  witnessed  takes  place  by  the 
mction  of  a  peculiar  fermt-nt  which  circulates  iu  the  blood. 

1  h«vp  nbtniued  the  amyluid  mbitlance  of  the  liver  (which  has  receive<I 
the  various  immcB  of  antmai  or  hrjMtic  dfxtrinf  (()r  afarch),  htjHtttne  and 
tooamt/ium)  iu  the  greatest  purity  and  with  the  jjfreatirst  tawe  from  the  liver 
of  the  03-titer.  Tho  largrt  fawn-coloured  muss,  which  cunMitntes  the  deli- 
cscy  nf  this  mollnKk,  should  be  cut  nut,  and  plunged  for  a  few  minutes 
into  boiling  wut«r.  The  hartlene^i  mass  is  then  jKinu'led  iu  a  niortur, 
mixed  with  a  small  <|uautity  of  water,  and  boiled  so  as  to  form  a  deeoction. 
Thui  is  subsequently  liltered  and  jwureil  intu  live  times  its  bulk  of  »trong 
alcohol  ur  gltirjnl  acetie  acid.  An  abundant  precijiitation  nf  snow-whitu 
Hakes  is  produced.  This  is  the  amyloid  sub&tauco.  It  is  cu]li;i:ted  ou  n 
filter,  wnshed  with  alrohul  and  dried. 

AVhen  i)Uro,  hepatic  dextrine  is  a  whit«,  tasteless,  inodorous  body.  It 
dissolves  freely  in  water^  forniing  an  ojtalcsi-ent  solution  like  skimmetl 
milk.  It  contains  no  nitro>;en  ;  its  funnuhi  is  C,, 11,^0,,.  With  iodine 
it  behaves  like  veyetaMe  dextiino,  yielding  a  deep  winn-red  coloration.  It 
docs  not  reduce  tho  sidts  of  cojijier  uor  furun-ut  with  yeust ;  I'Ut  (like  starch 
and  dextrine)  it  is  speedily  converted  into  ^lucof^e  by  the  contnet  of  warm 
saliva,  pancreatic  juice,  or  diastase.  It  is  similarly  converteil  by  tlie  con- 
lACt  of  fresh  blood,  which  has  uo  effect  on  starch  and  dextrine.  This  last 
proi>orCy  is  its  pe<;nliar  characteristic. 

&4}hiir  ha»  ratishetl  himself,  by  a  mont  ingcnions  set  of  cxpi'riincnts  that 
he  has  detected  tlin  esact  siiu-ition  nod  fdiysical  condition  of  the  Hniylnid 
anhstante  in  the  liver.  He  found  it,  not  inftltratcd  or  dissolved  in  the  hepatic 
tissue,  but  oolleclcd  into  separate  Te.sicles  or  granules  precisely  as  occara 
with  Rtarch  in  the  vcj^Ttable  kingdom.  In  the  frog,  he  found  under  a 
magnifyitiy  powtr  of  600  iliameiers,  that  the  liver-cells,  in  aiidition  to  on* 
or  two  rnund  nuclei  and  twelve  or  twenty  fat  globules,  contained  an  im- 
mense numlKr  of  miuut«  ]>ide  vedclea  rarying  in  size  from  xiU  ^^  itb}  <if  <^ 
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line.  Witiiiu  these  vtsiclea  tho  Amvluicl  snTwtanco  is  ftccumnlutcd.  T!i« 
oiitur  jncnibraiie  {as  in  tiie  TegpUhlu  starch-^ouiuk')  cuiitaiiis  nitrof^a. 
Niwsw*  hiui  siihBeqnonlly  Uotected  similar  nmyloiU  vesirU-siu  the  liver-ceUa 
of  wflnn-blooiietl  miiumls.  Tliej'  difTcr  from  most  of  their  vogvtable  homo- 
loguca  iu  nut  posscwiag  cuDceutric  markings,  and  iu  nut  yit'ldiiig  a  t>lao 
colomtioa  with  iodine.  I  have  eiulcavourtd  to  verify  tlicse  obstTvatioiis  in 
the  liver  of  tliu  IVog  and  the  oyster,  but  without  success. 

Animnl  doxtrioe  is  always  present  in  tlie  livpre  of  all  the  huolthy  animala 
hitherto  cxiunincd,  whcthur  living  on  vegetable  or  animal  food,  or  fasting. 
But  under  a  rnrioiy  of  dlMW^eJ  and  unnat^iml  ounditiuna  it  quickly  disap- 
peare.  Tho  cipcamstancos  preceding  dL*ftth  from  dibuaae,  ore  sudi,  that  the 
liver  scarcely  ever  oonliuiu  a  tract)  of  amyloid  subetoDco  when  cjumined 
jwt  mortem. 

The  pfcvliar  femunt  of  tho  livtr-d  ex  trine  exists  in  tlic  hloodt  hut  liat 
not  yet  been  isolated.  It  is  nut  linble  to  disappear  under  xhoha  conditioiia 
of  disease  which  chum  the  hepatic  dextrine  to  jvauiah  ao  quickly.  Never- 
theloae  it  ia  sometimes abseut.  Schitf  made  the  curioua  diHCoveiy  that  Unu 
ferment  totally  dltapiieurs  from  froKS  during  Xhc  ttecond  liulf  of  the  winter 
and  tho  early  apriiig  ntontha.  Thi-s  oc<-urH  as  a  rognlar  event  in  the  nunaal 
changes  which  these  Itatroohious  undergo.  During  this  iuter\'al  the  Uver 
'iM  as  full  AB  UHual  of  amyloid  suh<rtance,  hut  no  apontjineoufl  production  of 
sugar  occura  when  tlie  organ  is  ahandoueil  to  itsi'lf  in  a  wnrm  pUi:f%  and  arti- 
ficial glycosuria  cannot  be  cngcudored  in  such  aniniaU.  When,  huwevor,  the 
blood  of  another  animal,  which  iauot  in  this  peculiar  condition,  is  injected 
into  tlic  bodies  of  winter  frogs  or  applied  to  their  livers,  the  Uhual  produc* 
tioii  of  sugar  take)>  plueu  rapidly.  Thia  absence  of  a  lerment  has  not  heen 
noted,  as  a  regular  occurrenL-e,  in  any  warm-bloudeJ  aniniala;  but  Dr, 
i'avy  states  that  he  once  encountered  a  healthy  rabbit  in  t\ii&  uondition. 

Great  divergence  of  opinion  prevails  o.s  to  the  destiny  of  the  Iiver-»lex- 
trine  during  healthy  life.  Must  physiulogists  as  yet  adhere  to  the  view  of 
Bernard,  and  betiuvu  that  a  continual  cuuvvi-siou  of  this  substimoe  into  sugar 
is  goiug  t)U  iu  the  Hv*'r,  and  that  a  quantity  of  sugiu*  ia  betn^  cuuatontly 
poured  into  the  heprttlc  veins  and  carricl  ofl  into  the  citxiilatinn.  Dr. 
I'avy,  ou  the  other  band,  contends  thot  there  is  no  conversion  of  hepalia 
dextrine  into  bugnr  during  healthy  life,  nor  any  cuntinual  atreont  of  sugar 
tluwing  into  the  circulation  ;  and  tliut  when  uneh  conversion  does  take 
place  it  is  on  abnormal  or  diaeused  occurrence,  or  due  lo  jwat-viortem 
changes. 

In  cold-blooded  animals  the  view  of  Pavy  is  unquestionably  the  correct 
one.  I  have  repeatedly  tested  the  point  iu  frogs  and  oysters,  and  have 
never  anoceeded  in  di^tocting  a  trace  of  sugar  in  the  liver,  if  the  organ  waa 
examined  before  the  possibility  of  auy  piist-viortem  changes.  In  the  caiw 
of  the  oyster  the  experiment  is  a  very  eas-y  one,  A  fresh  oyster  is  cut  in 
half  with  A  pair  of  sciiisore,  in  snch  a  way  that  one  half  shall  drop  into  a 
capsule  of  boiling  water  :  the  other  half  iH  laid  abitle  in  a  warm  phir«. 
The  latter  very  sjiemlily  become.^  abundantly  Kaccharine  ;  but  in  the  farmer 
the  ferment  has  been  rendered  inert  by  the  heat,  and  not  ajtarticle  of  sugar 
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be  detected  ia  it,  even  afler  beioR  long  kept  in  a  warm  place.  Th« 
conditions  in  the  oyster's  liver  are  jtrM'.isely  similar  (us  for  as  in  kiiowiO  to 
those  in  the  liver  of  a  wami-bluoded  animal.  An  abunUauco  of  HUiyloid 
matter  and  the  ferniunt  co-exist  side  by  side  in  tlio  orKAii,  and  ret  no  rt-ac- 
tion  takes  place  between  them,  and  no  sugar  ia  produced,  so  long  oii  the 
healthy  state  h  maintained. 

A  uojiUr  experiment  is  more  diflicult  in  wann-blooded  animala,  becanso 
it  ii  impoasible  to  proceed  with  the  same  celerity ;  yet  in  Dr.  Pavy's  hands 
the  results  obtained  were  fully  confirmatory  of  his  doctrine.  Bemnrd's 
glyeogeuic  theory  reals  chiefly  on  the  fact  that  in  ncn-ly>killtid  animals  the 
blood  of  the  hefwtie  veins  has  been  fonnd  sensibly  richer  in  sugar  than  that 
of  the  body  generally.  Pavy  attributes  this  result  t4)  rapid  clianges  which 
take  plnce  during  the  performance  of  tho  experttiient.  He  has  varied  the 
proceeding  in  snch  a  manner  as  to  avoid  tlieso  disturbances.  He  cathe- 
terized  the  right  heart  by  iiitroilucing  a  tube  along  tho  jugular  vuio.  In 
this  way,  if  the  animal  remained  (juiehCeut,  the  blood  of  the  hepatio 
veins  was  obtained  in  its  normal  stale.  Htpatic  blood  so  obtained,  waa 
fonnd  to  contain  only  those  niinnto  traces  of  sugar  which  exist  iu  every  part 
of  the  circulation. 

Dr.  Robert  McConneli,*  in  an  admirable  series  of  re-wirches,  has  re- 
peated and  varied  the  ex|>eHnieutd  of  I'nvy,  and  obtained  romiltR  which  do 
not  seem  to  admit  a  p<i»tiibility  of  duuht,  tliat  amyloid  substance  is  net 
converted  into  sugar  in  the  liver  during  healthy  life.  In  IiIh  recent 
memoir  on  the  functions  of  the  livcrt,  McConnell  brings  forwoni  sonie 
faots%nd  considerations  of  great  weiglit  In  support  of  his  view,  tlint  the 
TmI  destiny  of  the  liver-dextrine  is  to  unite  with  nitrogen  (set  free  by  tho 
ditttaimilatioD  of  fihnue  and  a  portion  i>f  the  albumen  of  tim  portal  bloody 
so  as  to  constitiitfl  h  new  protein  coinjiunnd  rejwmbling  casein,  which  is 
being  Cfinstautly  poured  intu  the  circtilntinu  through  the  hepatic  veins. 

Dr.  Pavy  api>ear8  to  insist  t<K>  ubsolutejy  on  the  absence  of  any  unim- 
peachable evidence  of  the  disa])]  tea  ranee  of  sugar  introdnced  into  the  blood, 
except  by  ita  removal  through  the  kidneys,  it  hna  been  fully  made  out 
that  sugar  and  di-xtnue  may  be  injeclol  contiimoujvly  into  tlie  blood,  in 
certain  small  i^uantiliea— that  is,  wi  niurh  that  the  percentage  of  them  in 
the  blood  shall  never  rise  beyond  U2  orO  3— without  produi.mg  sacclmriue 
urine.?  What  becomes  of  sugtir  »o  intru<Juced  is  doubtful.  It  may  not 
bo  oxidized,  as  has  usuall}'  been  believetl,  into  carbonic  acid  and  water  ; 
perhaps  it  is  tnin&furniu\l  into  amyloid  8ub>ttauce  and  lodged  in  thu 
liver.  That  it  disiupiKars,  somehow,  without  escaping  with  the  urine, 
cannot  admit  of  doubt.  Some  experiments  of  SchifT  appear  tu  bear  deci- 
sively on  thia  point     He  inducod  artificial  diabutes  iu  frogs  by  puuc* 


*  Bee  ProcMdiags  of  the  Royal  Irijih  Academy,  Pel>.  IS.  I860.  The  only 
fxperimenta  oafavuurable  to  Pavy's  view,  aa  yet  pabliahed,  are  ihoM  of 
Barley  (P'^'t^^^'^ei*  °'  the  Koyal  Society,  vd.  x.  p.  261/).  These  are 
evidi^Qtly  nut  of  suffioient  weifjht  to  be  plactd  iu  cumpelitiou  with  the  laboriuus 
and  uuueroua  vsperimoatt  of  I'avy  and  McCunnell. 

t  l>b»er>-aiiona  on  the  FaucUena  of  the  Liver,  by  £L  McCunnell,  M.D. 
Dnbitri  ajid  huuduu,  lbt>5, 

J  Saiiir,  I.  c.  p.  131. 
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luring  the  spinal  cord  ;  he  then  ligatured  portioDS  of  the  livtO",  sn  that 
tlie  dUchargc  of  eagar  into  the  oirciilattoii  was  dimininhcd  in  proportion 
to  thfi  <ize  of  the  pieco  of  liver  iiiclud>>i]  in  th<!  li/^utnrc.  \S'h«n  a  i>iecQ 
etiiMil  to  About  a  liftb  i>an  of  ttlf^  organ  woe  included  in  the  ligature* 
sugar  wofi  atill  poured  iiito  tlic  circulation,  but  not  in  BujficietU  quantitj/  to 
prodwc  gij/c'fsuria, 

Artijiciai  glywmria  and  diahctta.  We  aro  led  to  believe  then,  on  th« 
<<vif|finue  aboru  adducetl,  tlint  althi.nigh  the  nmyluid  mutter  and  ita  fennunt 
must  be  in  clotto  pmxiniity  in  tho  hcjMitic  tii«hiie,  thfy  do  not  come  into 
oi'tual  contact  and  retict  upon  cjidi  other  during  huiUhy  lifo ;  hut  they 
may  Iw  brouglit  into  ccjujuiictiun  uiidt-r  a  variety  of  unrmtural  couditioita 
indune^l  by  di^wAu  or  injuiy  ;  and  ptiy<unl[tgiKt5t  ore  able  to  Itring  aliout 
thoM  abuorraal  nnnJitious  at  will,  nud  lNius«  ttn^'ar  to  a]i|tfar  in  llio  urine. 

ArtiHcinl  gly<'0!«uria  may  1w  produi-ed  iu  variuuM  wayn,  nnmoly,  by  cut- 
ting or  puncturing  diventi'  pLrts  of  the  nervous  i^uutras  nud  r.crtiiin  orgnnie 
nerves;  hy  impeding  respiratictn  ;  putting  animnlH  untlrr  the  indudieo  of 
auflFotlieticii  and  tetanizing  aub-stancea  ;  iujet'ting  aoid  suhHlunces  into  tlie 
]K)rtal  ToiuN  ;  and  thrujitiug  needlt-a  into  llir  livpr. 

Most,  if  not  all,  of  theito  injuries,  (liiriri-nl  a.1  tliiiy  appear,  ant  finElly  ia 
the  snme  manner,  and  I'Au^e  dilatation  of  tltn  hquitic  bloiKt-ve^jiU^  and 
t'OiiiwHlURUt  byperainiia  of  tlie  organ.  Thin  dilaTiition  may  ^conreivnbly)  be 
brought  about  in  two  ways  :  cither  by  on  infr&aii«d  actiou  of  tlio  loiigitu* 
ilinal  muscnUr  fibres  (dilating  n)Ui*clcft»  of  tho  small  veaoels* — this  would 
Iwi  un  ftiHivo  cougfcation— or,  by  a  pamlysia  of  the  circular  fibrts,  wburehy 
th*!  vt!«sfU  would  give  way  and  cxiund  before  the  pn>pulaivu  action  of  the 
heart. 

Th*  contractile  tissue  of  the  hejvatic  vessels,  like  tliat  of  the  vascular 
aysitcm  gunerally,  is  under  tlie  foiitrol  of  a  distinct  uer^-e-arrangt-mout, 
willi  a  local  oeiitri.'  in  it5  nL<ighbourhood  (]iroliably  the  caOiac  ganglion  I  and 
upvraid  prolonyationa  by  tho  syni|>tttbctic  nnd  tho  spinal  cord  into  the 
cerrbi-ol  ceiitrvs.  The  M.-parftt{<  th)4*uds  of  this  comninniontiou  sre.  iu  the 
lower  |mrt£  of  their  cuuroe,  pliiced  widely  apait ;  but  the}'  appix>ueh  iu  the 
fipinol  cord,  and  in  the  'A\k>\-  of  the  fourtb  venlriitle  nvi!'  t-iilk'eti.'d  into  a 
vlose  bundle  bclore  thoir  liuul  dijijH.'rsion  into  tlie  rt^iTbral  hentiftpberes. 

An  irritation  apphod  to  any  part  of  this  ncrvouit  cumnumiealiou  may 
cause  tpniporjiry  glycosuria ;  aud  iu  the  iloor  of  the  fourth  vontnclc,  even 
the  puiiclttro  uf  a  needle,  if  it  be  imidc  exactly  at  the  light  s|>ot  luiidway 
between  the  origins  uf  llie  umiitorj'  nerves),  in  suifiuifut-  The  difticuUy  of 
exactly  hitting  iJub  siwt  renders  the  opi?n»lion  soniewbiit  uncertain,  except 
uu  condition  of  injuring  the  surrounding  ]tarts  »'Xten!4iveIy  ;  nnd  Scldff 
found  it  preforuble  to  pass  in  a  needle  and  destroy  the  whole  tliieknef«  of 
the  cord  at  the  point  of  origin  of  tlie  bi-uchiul  nervus.  This  o)K-r»tioQ 
never  lails  to  produce  temyorttrft  glyti^uria.  In  war ui- blooded  animals  the 
urine  continues  sacrhnriue  for  a  fuw  hours  ;  in  frogs  altfuit  four  days. 
Si*hitf  gives  good  reasons  to  considcf  thtil  glycosuria  so  protluced  ia  oaUMd 
hy  an  active  congestion  of  the  liver. 

'i'he  f/^nnaneiU  diabetes,  with  which  practitioners  ore  familiar  in  tiu 
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human  Btibject,  appears,  on  the  contrary,  to  be  paralytic  in  its  nature,  and 
to  Iw  duo  to  a  paKAire  congestion  of  the  liver  from  lo&s  of  roiitjartility  in  tho 
cinmlttT  fibres  of  the  hepatic  vesseU.  Schiff  aiUTPwlfid  in  inducing,  in  nilB,  a 
jierinan^nt  dialmti**  which  may  be  looked  on  as  the  true  counterimrt  of  the 
ff|KintJtnf>cnB  disoa«e  in  man.  This  waa  acrompliAhed  by  operating  on  the 
spinal  vorti  at  a  lower  point  He  ]wui8t'd  a  strong  needle  into  the  spinal 
cord  (with  the  least  possible  injury  to  the  surrounding  parts)  and  dcatroyed 
it,  o|)]>nsite  the  Mcond  doraal  vrrlfhra.  Hats  openit<Hl  on  in  this  way,  lived, 
prvividoii  their  tem|>eratare  was  artifiriiilly  siiHtaineil,  for  seventeen  and 
even  twenty  days,  and  contiau**d  diabetic  to  tho  end.  Rabbits  sometimes 
outlirctl  this  operation  nine  duys,  and  cuntinued  diabetic  tu  the  last  day. 
Animals  higher  in  the  scale  than  rofleuts  dn  not  snmvn  fhit  uiH>ration. 

Tcmi»orary  glycosuria  has  also  boen  induced  by  impeding  renpiration 
(Pavj*);  by  poisoning  with  strychnin  and  woorali ;  by  thnisting  needles 
into  tho  liver  (Schiff);  by  chloroform  and  ether  inhalations  in  warm- 
bloodeil  animaU  ;  in  froga,  by  tying  the  atferent  vfins  of  the  kidneys  ho  as 
to  iiicreojie  the  flow  of  bloud  thiuugh  the  liver  (SchilT);  by  injecting  octda 
into  Uie  vt^ins. 

It  should  also  be  mentioned  that  the  introduction  of  largo  quantities  of 
sugar  nnd  stardi  by  the  digestive  organs  tkceostons  glycosuria,— showing 
that  the  assimilating  (tower  of  the  livt^r  over  these  aliments  is  not  unlim< 
ittfd.  Inuline  (which  re|ilucea  starch  in  the  comjiosita.*)  induces  slight  gly- 
coaturia,  even  when  partakcu  of  iu  comparatively  small  ipiautity  (Scliitf). 

Uuaring  these  ]]hybioI(jgica|  data  in  mind,  we  ahull  not  lind  any  dilllculty 
in  explatoing  the  circuui stances  under  \vhicli  temiwniry  glycosuria  occurs 
in  the  human  subject  in  connection  with  various  injuri^'s  and  diseaiies  ; 
and  wo  obtain  Huuie  dim  insight  into  the  true  pathulog)'  uf  clinical 
diabetes. 

It  must  bfl  remembered,  in  searching  for  sugar  iu  the  urine  of  [wrsons 
who  present  the  alleged  conditions  of  glycosuria,  that  the  search  will  l*e  in 
Tain  if  there  be  great  disturbance  of  the  geoeial  hystern,  and  especially  if 
there  be  fever  :  for  tlio  anjyloid  subiitance  speedily  disajijR'ars  fn^iu  the 
liver  under  these  circumstances,  and  consefjueutly  no  sugnr  can  appear  in 
the  nrine,  however  perfectly  all  tho  other  cunditiona  for  its  occurrence 
exibt.  This  is  itnubllesa  the  reason  uf  the  many  cunlradictury  ntstdU  of 
bed-side  observatinnH  on  the  occurrence  of  saccharine  urine.  I  have  re- 
peatetlly  examined  the  urine  of  patients  with  obstruction  in  the  chast 
(emphyHema.  &c.)  in  whom  there  existed  great  bypeneuiiaof  the  liver, 
without  finding  sugar:  but  it  nearly  always  hapjieus  in  such  caMcs  that 
ths  general  well-being  of  the  patient  is  deeply  allL-ctcd,  or,  that  there  is 
|wsitive  pyrexia.  We  ought  to  find  sac^'hariue  urine  most  constantly, 
ftfter  paroxysms  of  whooping  cough  und  spasm<:Kiie  af^thma,  iu  the  early 
itnges  of  tC'tanuiH  after  chloroform-inhalation  by  heuUhy  persons,  soon 
aft<rr  injuries  involving  tho  nervous  ceuLrea  or  the  liver,  and  in  apo- 
pli*ctii-  seizures. 

Although  we  ap|»ear  to  be  approaching  an  exact  knowleilga  of  the  pa- 
thogouetio  elements  of  glycxisuria,  it  is  yet  manifestly  impomaihle,  in  the 
present  state  of  wienco,  to  frame  a  comprehensive  and  clear  theory  of  dia- 
betes.    It  would  seem  highly  probable  that  diabetes  consists  proximately 
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in  90ine  diRtnrbnnco  of  tho  dwtiny  and  function  of  the  nmyloid  substance 
of  t}ie  liviT.  But  this  ilitttnrl>ance  may  he  dao  oriKinaliy  lo  ditKWM<  far 
away  from  the  liver  itself,  in  some  jmrt  of  tlio  sympathetic  e.Unin  which 
ooiitroU  this  futiction.  Oci'Asiouully.  as  iu  traumutic  ca^M,  it  i»  |)Osf*ibla 
to  place  the  fiugur  uu  iliu  primary  Icjsiua  ;  but  in  the  immense  niajuhty  of 
cuiwa  wo  are  left  in  a  sea  ol  conjecture.  Farther  researches,  condinltd  iu 
the  light  of  poft  and  future  physi<dogicai  di^'oveiiea,  can  oluno  reduvo 
thoK  conjectures  to  order  and  ccrtAiuty. 


DIAGNOSIS  AND  PROGNOSIS. 


The  diagnosis  of  diabetes  is  frenerally  a  very  simple  matter, 
when  atttiiition  is  once  directed  to  the  urine — the  exihtence  of 
BUgar  i»  tlic  iirine,  and  dinresis,  being  the  only  jvointa  to  Im3 
ascertained^  The  muans  of  detecting  sugar  and  of  esti- 
mating its  quantity  have  already  been  fully  considered  (See 
p.  128.) 

Caro  must  be  taken,  however,  not  to  conclnde  too  rashly  that 
this  formidable  diseuee  exists,  from  the  mere  fiuding  of  a  little 
bugar  iu  the  urine.  It  has  just  been  fIiowu  that  the  urine  be- 
comes tempoi'arily  sacc^harine  under  certain  conditions  quite 
a|mrt  from  genuine  diabetes.  Before  the  existence  of  diabetes 
con  be  deduce<l,  it  must  be  ascertained  that  there  is  a  con- 
siderable quantity,  and  not  a  mere  trace,  of  sugar  in  the  urine  ; 
secondly,  and  especially,  that  its  appearance  is  not  temporary, 
but  persistent ;  and  thirdly,  that  there  is  a  less  or  greater  in- 
crease in  the  volume  of  the  urine. 

A  more  recondite  diagnosis  than  this,  is  at  present  rarely 
possible  :  but  it  is  to  bo  hoped,  that  the  time  is  not  very  fiur 
distant,  when  we  sliall  be  able  to  indicate  the  scat  of  the  initial 
lesion  in  each  case,  and  to  refer  it  to  a  cephalic,  spinal,  sympa- 
thetic,  hepatic  or  other  category,  as  the  symptoms  or  previous 
history  may  point  out. 

Prognosis. — Tlie  general  prognosis  is  highly  unfavourable  : 
the  large  majority  of  the  cases  terminate  fatally,  A  not  incon- 
siderable number,  however,  ixeover  completely  j  and  many 
mure  attain  to  a  state  of  conditioual  amelioi*aliou — that  is,  an 
araoliomtion  whicli  is  coiuUtiouul  on  the  observance  of  a  certain 
diet  and  regimen. 

The  sjxicial  prognosis  depends  on  a  variety  of  circurastances, 
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of  which  the  following  are  the  more  important.  The  yoanger 
the  patient,  the  less  hojje  of  ultimate  recovery.  All  tlie  cases 
undur  twenty,  which  I  have  seen,  have  eventually  suecumbfdL 
In  pcrfeons  advanced  in  years,  tlic  appemauce  and  peraistencc  of 
sugar  in  the  nrine  is  a  far  Ictsa  serious  atfair  :  it  may  continue 
for  many  years  in  oscillatinf,^  quantity  with  fair  prcsorvation  of 
healtb.  It  is  a  curious  circumstance  that  diabetes  in  corpulent 
persons  is  very  markedly  less  fonnidable  than  in  those  of  spare 
habit.  Saccharine  urine  without  diuresis  is  far  less  serious 
than  when  the  urine  is  abundant.  CVp/ww  parihiis,  the  longer 
the  disease  has  existed,  the  more  unfavourable  tlie  prognosis  ; 
ciLleris  paribus^  also,  the  gi'eater  tlie  j^jeneral  severity  of  the 
symptoms,  the  less  is  the  hope  of  amendment.  TJie  ascertained 
cause  of  the  disease  also  afTects  the  prognosis.  Cases  which 
con  be  traced  to  mental  anxiety  and  ti*aumatic  lesions  appear 
to  be  somewhat  more  hopeful  than  those  for  which  no  tangible 
canse  can  be  assitrned. 

Tlie  presence  of  albumen  in  the  urine,  of  thoracic  or  in- 
testinal complications,  are  fatal  signs.  The  existence  of  per- 
manent amblyopia,  or  cataract,  is  a  very  unfavourable  indica- 
tion. Such  cases  generally  terminate  fatally  within  six  or 
twelve  months,  and,  so  far  as  is  now  known,  always  even- 
tually :  that  is,  they  are  essentially  incurable  cases,  though 
some  of  them  survive  many  years. 

The  results  of  treatment  furnish  important  data  for  esti- 
mating the  gravity  of  the  prognosis.  A  very  favourable  cir- 
cumstance is  the  disappearance  of  sugar  ft'oni  the  urine  when 
saccharine  and  starchy  matters  are  withdrawn  from  tlic  diet. 
Even  great  diminution  without  total  disap])carancQ  of  sugar  is 
a  ho|K*rul  sign.  On  the  other  hand,  the  persistence  of  sugar  in 
quantity  on  a  purely  animal  diet  is  a  sign  that  the  disease  ia 
continued  and  far  iwlvanccd.  A  moist,  persj^irablo  skin,  a  fair 
appetite,  a  stationary  condition,  are  all  fuvoufable  signs. 

It  must  be  rememl>ered,  tliat  when,  by  treatment,  the  disease 
has  been  brouglit  ap[nu*ently  to  a  stiind-still,  a  diabetic  })iitient 
still  holds  his  life  by  a  very  frail  tenure.  To  use  the  expres- 
sion of  Dr.  Front,  persons^witli  confirmed  dialKjtes,  though 
apparently  in  fair  health,  exist  as  it  were  on  the  brink  of  a 
precipice,    A  little  undue  exposure  to  wet  or  cold,  an  unusual 
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bodily  exertion — trifles  to  the  Iicftlthy — mny  excite  inflamma- 
toiy  complications  which  prove  rapidly  tatul. 


TREATMENT. 

The  si-at  and  natnre  of  the  primary  lesion  is,  ns  we  hare  seen, 
nearly  always  concealed  ;  and  we  know  almost  nothing  of  what 
may  be  called  a  radical  treatment  iff  diabetes.  But  the  more 
prominent  s^-mptoms — thirst,  inordinate  appetite,  emaciation, 
and  the  copious  diuresis,  are  nnqiiestionably  dei>cndcnt,  in 
great  part,  on  the  accwmulation  of  sugar  in  the  blood,  and  the 
imiK*riou8  necessity  for  its  rcmoval.  A  clear  indication  for 
treatment,  therefore,  is  to  diminisli  this  aecumulation.  In  our 
i^orance  of  any  direct  means  of  cheeking  tlie  formation  of 
su^ar  in  the  body,  we  resort  to  the  indirettt  method  of  with- 
drawinjj  KU2:ar  and  amylaceous  substances  (which  are  easily 
converted  inti.>  sugar  in  the  primtt  viw)  from  the  dietary.  We 
endeavour  further  to  combat  any  existing  disorders  of  the  skin, 
stomach,  bowels  and  other  internal  organs,  and  to  allay  certain 
troublesome  sMnptoms  which  arise  in  the  course  of  the  disease* 
By  means  of  a  regulated  diet,  clothing,  and  Imbits  of  life,  in- 
valuable help  can  be  rendered  to  diabetic  patients:  BomctimcB  so 
as  to  open  the  way  to  porfoct  recovery :  often,  nay  generally, 
80  as  to  relieve  suffering  and  prolong  life. 

Diet, — The  plan  to  be  pursued  is  to  withdraw  as  completely 
OS  i«>Ksiblc,  but  not  too  suddenly,  all  saccharine  and  amylaceoua 
articles — ^the  cliief  of  which  are  bread  and  potatoes — from  the 
diet,  and  to  replace  tliem  by  aijpropriato  substitutes  from  the 
vegetnlile  kingdom,  and  by  animal  foml. 

It  is  well  known  that  hnman  life  can  be  snstaincd  in  perfect 
rigour  on  a  purely  animal  diet.  The  iuhabit^ints  of  the  arctic 
regions  subsist  exclusively  on  the  flesh  and  blubber  of  seals 
fish,  and  such  produce  of  the  chase  as  the  cliniate  affords.  The 
fur-huntrcrs  of  British  America  exist  for  many  EUecessive 
momhs,  leading  a  life  of  great  muscular  activity,  on  a  tleeh 
diet  alone.  But  in  our  more  settled  communities  tlie  use  of 
bread  and  potatoes  is  almost  a  second  nature,  and  deprivation 
of  tiiem  is,  t^»  the  great  majority  of  individuals,  an  almost  un- 
endurable hardship.    To  obviate  this  diiiiculty  soreral  substi- 
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rates  for  bread  have  been  contrived  which  are  of  very  great 
valne  in  the  management  of  diabetes. 

In  the  choice  of  snbstances  from  the  animal  kingdom,  the 
only  doubtful  or  forl.ndden  articles  are  milk,  honey,  and  liver. 
Butcher's  meat,  cheese,  Imttcr,  fat  and  oil,  poultiy,  game,  egrge, 
fifth,  may  be  used  freely  in  any  form.  Broths,  boujjs,  and  jelHea 
(prepared  witliout  meal  or  sugar)  are  altjo  permissible  ad  libi- 
tum. Milk,  which  contains  considerable  proportions  of  n  sac- 
charine substance,  hhould  as  far  as  imssiblc,  be  replaced  by 
cream.  Ifllk  however  is  much  Ipsa  deleterious  to  diabetic 
patients  Uiau  might  have  been  isup]K)sed.  In  a  girl  with  con- 
firmed 4iubot€s  I  made  the  following  trial  of  the  effect  of  milk. 
For  four  weeks  she  was  fed  on  animal  flesli  and  bran  cakes  ; 
daring  the  succeeding  four  weeks  three  pints  of  milk  daily 
were  added  to  this  diet ;  and  for  three  weeks  subsequently,  the 
milk  was  withdrawn.  The  annexed  table  shows  the  exact  re- 
salts  of  the  treatment. 


- 
AvcmgP  daily 
(jurtutily  of 
urine. 

Averngo  qunntity 

ol  swHftf 

daily  excreted. 

Increase  of 

Weight. 

Ueat   ditt,     and    Lrnn  j 
cokes;  lor  four  week*  ) 

66  02. 

897  gnuna. 

Slbo. 

Heat  diet,  bmn  rakes, 
and     throe     pints    of 
milk  ;  fur  four  weeka 

40  oz. 

1260  gniius. 

5  lbs. 

Moot  diet,  dnton  brotui, 
«nd     cftbUge  ;      for 
three  weuka       .         .  J 

41  oz. 

1020  graiiis. 

7Ib«. 

The  patient  continued  to  gain  weight  and  to  improve  in  her 
general  condition  under  the  use  of  milk,  althouj^li  tlie  dentity 
of  the  urine  and  the  excretion  of  suj^ar  somewhat  increahed. 
A  limited  supply  of  milk  may  therefore  be  allowed. 

Liver,  as  found  in  the  butcher's  shop?,  contains  a  considerable 
quantity  of  s>ugar;  it  altio  contains  amyluid  substance,  which 
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is  chanp^ed  into  sagar  by  the  salira,  and  pancreatic  jnira.  Liver 
is  therefore  to  be  avoided  by  diabetic  patients.  The  edible 
moUusks — oysters,  cockles,  mussels,  etc. — are  also  improper,  on 
account  of  the  large  quantity  of  amyloid  substance  contained  in 
their  enormous  livers.  For  the  same  reason,  the  "  pudding"  of 
crabs  and  lobsters  is  objectionable. 

The  prohibited  articles  among  vegetables  are  much  more 
numerous  and  im])ortant,  and  the  substitutes  less  {x^rfect  and 
more  difficult  to  find. 

The  oldest  substitute  for  bread  is  the  "  bran  cake."  The 
huj-k  or  bran  of  wheat  consists  of  lignin  and  an  albuminoid 
substance,  and  is  quite  devoid  of  starch.  AVlicn  this  iavwashed 
and  gi-ound  it  may  be  made  up  into  a  rude  imitation  of  bread 
with  butter  and  eggs,  and  constitutes  a  valuable  addition  to 
the  diet  of  a  diabetic  patient.* 

*  The  l>cst  furiuula  for  bran  cakes  is  tlie  following,  supplied  by  Dr. 
Camj'Iiii  : — 

**  F'/nniiftt  for  Dran  CaJxi. — Take  a  Mifficicnt  qonntity  imy  a  quart)  of 
wl  eil  bnui,  Iwil  it  in  two  fiucccstive  waterti  for  a  «in:irt*T  of  an  Imur,  each 
t.mu  BtriLiiiiiii;  it  tliruu^li  a  ttieve,  tbcu  wash  it  wi'll  witii  c<>lil  water  (on  tbtt 
Bieve*.  until  the  wiiU-r  nins  off  iierfecily  cK-ar  ;  squeeze  tlie  bran  in  a  cloth  aa 
dry  .'uH  yfiti  can,  then  spread  it  thinly  on  a  di«)i,  ami  pince  it  in  a  alov  uren  ;  if 
put  in  ai  nt;:ht  let  it  rtiuain  unti!  the  morning,  when,  if  ]>erft:.'tly  dry  and 
crisp,  it  will  U'  fit  fur  jrrindin^'.  Tin*  bi-an  thns  preiiai'-d  niuHt  be  gniund  in 
a  fnie  mill  and  sit'tet)  thr»u>{h  a  uin.'  siu've  ttf  such  linoncKJi  as  to  re<|uire  the 
use  of  a  l<rti.sh  to  pa^s  it  thr<>n^'h  ;  that  whieli  rcmiiin>4  in  the  sieru  uiu.it  lie 
f;riund  n;:ain  nntil  il  l^ccuniL's  ipiite  s  ift  and  fine.  Tttkd  of  thJH  bran  jmwiler 
«}oz.  (snine  patii-nts  u.'H.<  4  07..),  the  other  in:;rcdientsas  follnws,  thrt^e  newdaid 
c.';;h,  1.^  ut.  \ur  *J  oz.  if  d<-j«irt.d»  of  butter,  and  ab-ut  half  a  pint  of  milk,  mix 
thu  vfiii"^  with  a  little  of  the  milk,  and  uarm  the  butter  with  the  other  |K>rtion  ; 
llu'n  >iir  thf  wh<p|e  well  tn;:ctlK>r,  uiMiii}r  a  little  nntnu*^  and  ^ini^i-r.  xr  any 
other  »^i  ei-uble  fipiee.  lUki*  in  small  tiuH  (|t;ittI|KUM^,  whicit  mn^t  Ih;  wtdl 
biiltfrt-d,  in  a  inthi-r  ipiii-k  nvmi  for  abjut  half  an  hi-ur.  The  c:deis  when 
l>alinl,  ^h^uld  he  a  littlv  thii'ker  than  a  fapt;iin*8  hi»^:uit  ;  tlu^  may  l>e  fatvii 
uith  meat  or  chutNC  f-T  hicakfast,  iliniitT,  and  Kiipjivr  :  at  t<.-a  they  re<]uiro 
rather  a  frue  allowanee  i>f  buttt-r,  or  ni.iy  bv  tati'ii  uithrf>A/  or  any  ul  the 
S'-ft  chee-^H. 

It  is  im|  ortant  thit  the  alcove  dirortiinji  as  to  vafhhvf  and  drying  thf  bran 
»i|ii>ul<l  Iv  t'X:ii'tly  foUuwcl,  in  --pli-r  ih:it  it  umy  l>e  frvcd  from  si.m'h,  and 
rtn'b'ud  ni(>i\>  fiiahle.  Mr.  Whitf,  <•!'  Ilnlhiirn,  who  m:idc  my  null,  :tn-l  wai 
sul<>i.'<|ni.'nily  t-mployol  by  othi-rs,  iittirmptv*!  to  ^'rind  tht*  liriin  P-r  thi-ni,  uiiJ 
t:til<'d.  fr>>ni  nut  washin;:  and  ilryin.;  tlo;  l>r;in,  whttli,  in  it*  i''iiitii>ii  A:\\\\  is 
pi.tt,  aiitl  n<-tfA!>ily  ri*iUK'ibk<  to  Itoe  |xmilcr.  In  Munr  mmiiitim  '•f  \\w  yiiir, 
cr  if  th<*  eakf  huH  not  l-eon  wt-II  prfp:ir«'<l,  it  i-h:in;:''.-<  nmre  rnpidly  thin  Is 
e-it)\rni>nt.  Thix  may  Iw  prt-vt-ntnl  liy  phu-in:;  the  i-akt?  In  fur-  iho  tiiv  f  t 
five<'it'n  niiimleA  every  day."^(('ftni]  lin  on  I'.a^'ttt's  Appt>iHli\i.  Thi'.-e 
rakeit  nt\v  li>  had  fn>m  lJUt<')ilvy,  :-ti'J,  t>\f>ti<l  St->tt,  Lundoii.  The  mills  fir 
^rinsl.u^  the  bran  arc  made  by  fialh^p,  llL',  Ctieap-i>ie. 
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Another  important  substitute  is  Bouchardat*s  "  gluten  liread." 
This  is  prefmred  by  washing  out  the  stftrch  from  wlieuten  Hour, 
and  working  up  tJio  remaining  glutcu  into  loaves  and  cakeB, 
This  bread  is  manufactured  on  a  large  scale  in  France,  with 
the  aid  of  powerful  muchiuery  for  intiatiug  the  dough  with 
compressed  air,  or  carbonic  acid  gas.  It  forms  a  light  and 
elegant,  and  by  no  moans  unpalatable  bread.  Gluten  is  also 
ground  d(»wn  into  a  meal  and  may  be  used  for  thickeningbroths 
and  making  puddings.*  These  preparations  fli*e  not  tpiite  free 
from  statvh ;  all  the  samples  examined  by  me  showed  an  intense 
blue  coloration  with  iodine. 

Dr.  Puvyhas  recently  introduced  rusks  and  biscuits  prepared 
from  the  starchless  meal  of  the  sweet  almond.f  These  are  more 
expensive  than  tlie  foregoing  :  but  I  have  found  that  patienta 
relished  them  as  a  change. 

Xono  of  these  Bubstitutes  are  as  palatable  as  ordinary 
bread  :  but  they  are  of  great  service  ;  and  may  be  used 
one  after  the  other,  as  the  patient's  mclination  may  direci. 
"When  none  of  these  can  be  had,  or  when  tlie  patient  refuses 
all  tlirec,  as  is  sometimes  the  case,  recoui'se  may  be  had  to 
'*  torrefied  "  bi^ad.  Thin  slices  of  ordinary  bread  are  tonstod 
before  the  fire  until  thuy  are  dcejily  and  tlioronghly  browned 
— almost  blackened.  The  starch  and  gluten  are  in  great  part 
destroyed  by  the  heat,  but  tlie  Imngering  diabetic  relislies 
greatly  the  charred  remnants  when  well-buttered  and  eaten  with 
other  articles. 

Rice,  tapioca,  sago,  semola,  maccaroni,  and  vermicelli  all 
contain  great  abundance  of  starch,  and  are  thcrefure  inadmis- 
sible. A[»ple8,  pears,  gooseberries,  currants,  plums,  oranges, 
and  all  sweet  fruits,  are  likewitie  pernicious  from  the  quantity 
of  sngar  which  they  contain. 

In  place  of  potatoes,  turnips,  carrots,  parsnips,  beans,  and 
pea* — all  of  which  contain  starch  or  sugar — substitutes  may 


*  Glalen  bread  and  other  gliilen  pr«pamlinDa  madtf  after  B^itirlmrdat's 
formula,  Are  capplic«i  hy  Van  Atilutt  &  Co.,  Huwfont  Baililings,  FruoliMrcb 
Struct,  Lnntlon.  They  muj  also  be  WI  of  Jewsbary  auU  Bruwu,  MArktit 
Blrnet,  Nrnitcb<»t«r. 

t  Ahuoiiil  nuka  aiid  biuniU  are  sapplied  by  Hill,  Biahopigate  Street, 
LoD'loa. 
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be  foimd  in  green  vegetables — cabbage,  endive,  spinnch,  broccoli, 
Brussels  sprouts,  lettuce,  spring  onions,  water-cress,  mustard 
and  trardeu  cress,  and  celery. 

There  does  not  Bcem  to  be  any  real  advanta^'O  in  forcibly 
curtailing,  beyond  a  moderate  deg:ree,  the  fluids  token  by 
diabetic  j)alieut8.  The  volume  of  the  urine  and  llio  separation  of 
BUgar  may  he  tciriporarily  reduced  by  this  means,  but  tlie  jt^tneral 
distress  increajtesi,  owing  to  ilie  more  intense  imjin^^^nation  of 
the  blood  with  sugar.  Prout  recommends  that  all  fluids  be 
given  in  a  tepid  state,  as  they  thus  allay  the  craving  for  liqnids 
more  efli*cctually  than  when  taken  cold. 

In  the  way  of  beverages,  tea  and  coffee  (without  sugar)  may 
be  used.  Pure  glycerine  (Price's)  may  be  freely  employed  as  a 
sweetener  instead  of  Kugar.  Chocolate  made  with  gluten  meal, 
and  soda  water,  may  also  be  ussed.  The  free  use  of  wiue  and 
spirits  which  is  especially  recommended  by  Bouchanlat  us  a 
pait  of  the  diabetic  regimen,  is  of  more  than  doubtful  pro- 
priety. Exact  observations  do  not  support  Boucliardat's  views, 
which  are  based  on  theoretical  giTtunds.  Oriesinger  found  that 
the  use  of  red  wine,  to  the  extent  of  a  bottle  and  a-half  or 
two  bottles  per  day,  strengthened  with  two  ounces  of  rectified 
spirit,  increased  considerably  both  the  quantity  of  urine  and 
the  excretion  of  yugar.  In  a  second  observation  by  the  same 
author,  the  use  of  alcoholic  drinks  caused,  in  addition  to  tho 
above  cfl'cct^,  a  copious  diaphoresis  of  saccharine  sweat.  The 
observations  of  Garrod,  Camplin,  Roseustein,  Siemssen,  and 
Heller,  are  also  unfavourable  to  the  free  use  of  beer,  wine, 
and  spirits.  Tliey  should  therefore  be  used  sparingly.  The 
best  are  those  which  are  most  free  from  sugar,  namely,  dry 
sherry,  claret,  bitter  ale,  brandy,  and  whiskey.  Those  to  be 
avoided  arc  port,  sweet  and  ett'ervescent  wines,  sweet  ales, 
porter,  mm,  and  gin. 

The  use  of  acid  drinks,  and  especially  dilute  phosphoric  acid, 
hafl  betn  highly  sjwken  of  in  some  quarters.  Cfriesinger  rcfwrte 
unfavourably  of  tl)eir  effects.  He  pushed  dilute  phosphoric 
acid  to  the  extent  of  an  ounce  daily.  At  first>  and  under  the 
smaller  doa»s,  the  patient  seemed  to  do  very  ^11  ;  but  after 
ten  days,  and  with  the  full  quantity,  the  volgfoe  of  tlie  urine 
and  the  [>roportiou  of  sugar  slightly  increased,  and  the  general 
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Btatc  of  the  patient  grew  worse.  I  have  frequently  employed 
bitATtTfttc  of  i>otash  water  for  the  purpose  of  nl  laying  thirst, 
with  good  effect. 

The  patient  should  ho  clad  from  head  to  foot  in  flannel,  in 
order  to  encourag^e  the  action  of  the  skin,  and  defend  the  patient 
from  the  chilly  sensations  so  common  in  this  complaint.  A 
warm  hath  once  or  twice  a  week  is  also  very  grateful  to  the  pa- 
tient^ and  abates  the  harsh,  arid  condition  of  the  skin. 

T]»e  results  obtained  from  tiic  dift^tic treatment,  differ  a  good 
deal  nccordinR  to  the  intensity  of  the  disease,  and  the  length  of 
time  it  has  existc<L  The  following;  records  illnstrntc  the  varying 
degrees  of  amendment  which  may  be  anticipated  in  confirmed 
cases.  In  the  first  two  cases  the  patients  were  i)ermimentlj 
cured.  The  third  and  fourth  cases  were  inveterate,  and, 
etrictly  speaking,  incurable  ;  in  these  the  quantity  of  the  urine 
was  restored  (temporarily  at  least)  almost  to  its  natural  limits, 
and  the  {mtients  gained  flesh  and  strength  in  a  very  remarkable 
degree :  sugar,  however,  still  persisted  in  the  urine,  and  any 
deviation  from  the  prcscrilied  regimen  was  snllicicnt  U)  re- 
awaken the  diabetic  symptoms  in  full  intensity.  In  the  fifth 
case,  not  much  more  than  a  tcmixtrary  arrest  of  the  downward 
course  was  attained,  and  this  was  speedily  followed  by  a  re- 
Eumplion  of  the  untoward  march  to  a  fatal  termination. 


Cask  I. — C.  R.,  nt.  S9,  ofacorimlcntli&liit,  ouno  under  iny  care  in  Oct, 
1801.  Ilie  urine  amonnt«(l  to  i-ight  jiinU  a  day ;  Hpccific  gravity,  1040  ;  it 
coutained  n  largu  4iiantity  of  sugar.  He  had  lost  much  weight,  but  waa 
itiil  in  full  flesh.  Tbe  ordinary  symptoms  of  diabt'tita  were  preMot  in 
moderate  iuttiOMty.  C.  I^  bad  iHsen  dyHpfjiLit:  fur  tilioiit  ftKirtftu  years, 
though  hi»  habits  hatl  bcun^  iu  every  respect,  teuipurate.  He  underwent 
the  oiH!ratioa  of  lithotomy  when  a  child.  For  the  lust  two  ytflrH,.bo  hod 
perceivL-d,  that  he  groduuUy  but  lleali.  had  an  uniuiuol  tliiret,  and  frcipient 
deure  to  paaa  water.  During  this  period,  ho  liod  to  get  up  thret-  or  four 
timea  each  night  to  empty  thu  bbulilcr.  Latterly  the  ankles  hod  l»eguu  to 
aweU.  MoHi  of  the  tot^tli  were  cariouH,  and  the  gums  loose  aud  mpongy. 
For  two  muuths  the  imtieiit  was  treateil  oa  uu  out-patient  of  tlic  Koyol  la* 
finnary,  aud  eiijoiiiod  to  avoid  sacrchariiie  aud  amyluceous  ortidus  of  food. 
It  was  found  that  tlu<  troatmeuc  wah  canied  out  very  inctBciently  :  ha  was 
therefore  admitted  aa  an  in-putiynt  on  Dec*.  4,  I8«l. 

For  a  we«ki  hu  wiui  abandoned  to  the  ordiunry  mixed  diet  of  the  hospital. 
During  this  wisik  hu  voided  daily  on  an  nvi>rnge  160  onni*es  of  urine  :  s{>e- 
lofie  gravity.  Iu35— 1040  ;  lueau  daily  exi.ietiun  of  augiir,  5CS0  (;ruiniL  Ho 
watt  UiBU  put  vu.  A  diet  of  auiiual  aubtituiices,  with  cabbage  and  binn  cakea. 
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lu  the  week  succeeding  the  chango  of  (lift,  the  menn  tUilj  dischu^gv 
urine  fell  to  60  ounces :  8pecific  gravity,  1022—1026.  The  sugar  fell  on 
the  third  day  to  131  grainH,  on  tlio  fourth  to  116  grains,  fkn<l  ftt  the  oml  of 
iho  week  to  48  grains.  In  the  second  week  Iho  urine  felJ  to  its  nuturol 
Tolume  and  dcnmty,  and  the  sugar  was  ri'diiccd  to  a  mere  trnce.  This 
trace  persistod  for  six  weeks,  when  it  suddenly  dlsuppcflfed.  The  [uitient 
gained  weight  at  the  rato  of  throe  pounds  a  week.  He  waa  then  luado 
an  out-patient,  and  directed  to  cuntiuuc  the  rcsinL't^-d  diet. 

A  trace  of  sugnr  reappeared  and  disiijuHared,  from  time  to  time,  for  acreral 
monthft,  hut  ceased  altogether  in  aljoiit  eight  mouths.  He  gradually  re- 
Bumed  the  moderate  une  of  ordinary  lirofi/i,  and  came  to  show  hinisflf  at 
iuterrala.  1  saw  him  lost  in  February,  18<J5.  The  urine  was  found  per- 
fectly fVce  from  sugar,  and  the  general  health  and  embonpoint  were  com- 
pletely restored. 

Case  11. — T.  H.,  a  very  stout,  florid -com  plerioned  mnn,  34  yeara 
of  age,  who  weighuil,  when  in  hcnllh,  over  sixteen  bLouc,  came  under 
my  care  Sep.  19,  1864.  He  stated  that  in  the  preiimiH  July,  when  the 
weather  wft§  very  sultry,  he  per«iiircd  Tpry  freely,  iind  drunk  large  quan- 
tities of  cold  etfi<r\-e»cing  bcveragca. 

From  this  perioil,  a  riolant  thirat  and  frequent  desire  to  void  Urge  qmm- 
titlea  of  urine,  torraentr*!  him.  Ho  lost  weight  to  tho  extent  of  about  401b.; 
he  was  voraciously  hungt)',  and  hi.s  strength  gniduiilly  declined. 

"When  first  seen  by  me,  the  daily  discharge  of  urine  amounted  to  eight 
pinta:  speciHc  gravity,  1048;  sugar,  7540  grains  per  day.  The  general 
symptoms  wcto  mild.  The  tongue  and  skin  were  moist,  the  teeth  soundr 
the  gums  only  slightly  spougy.  He  complained  of  ineesEtant  thirst,  inordi- 
Uitte  apjietite,  pain  in  tho  back,  ami  feebleness. 

He  was  put  on  a  restricted  diet  on  Sep.  2S,  and  obaemed  the  direction* 
given  to  him  with  the  most  praiseworthy  strictness.  Uc  wbs  allowed 
bran  c;ikc8,  butter,  frc^h  meat,  eggs,  cabl>age,  tea  and  coffee  sweet- 
euetl  with  glrcorine,  ad  libitum.  He  was  cut  olT  from  potufiies  at  once» 
aud  after  twu  days,  likewise  from  ordimuy  bread,  and  limited  eutirwly  to 
the  artieU's  alkive  enumemtttd.  A  warm  bath  was  adiniuislvred  every 
evr-ning,  and  a  pill  containing  half  a  grain  of  opium  and  one  grain  of  sul- 
phate of  iruu  was  giTcu  thrcu  times  a  doy. 

On  the  X.\\\T\\  dny  great  imprurcnieut  had  taken  place.  Tho  urine  WM 
reduced  to  50  ounces :  specitiu  giavity,  1028  ;  ttiigar,  210  gruina. 

For  two  days  the  ])ntient's  condition  remuincd  in  every  respect  stafcioa- 
ary  ;  but  on  Sep.  28th  he  did  nut  feel  so  well.  Tho  urine  liad  fallen  to  SO 
ouuoes,  and  tho  sugar  to  a  very  small  quaiitity ;  the  puUu  waa  ll8,  longoa 
furred,  and  a  dogrco  of  pyrexia  pa'vaileil.  He  sweated  profusely  after  lh« 
butlui  ;  and  t^ume  heemorrhoids  to  which  he  waa  subject,  became  very  pain- 
ful, the  bowvU  being  confiueiL 

This  disturl>ance  wiis  itttribnted  [uirtly  to  the  somewhat  too  sudden  re- 
volution in  till!  diet,  and  |»artly  to  tho  cuuKti|Htting  oirccla  nf  the  pills. 

On  Sep.  2^,  the  pills  were  willulraa-n,  the  batlui  were  administered 
every  other  evening,  instead  of  daily,  a  little  onlinary  bread  was  allowed,  a 
doae  of  cutor  oil  admiuistervd,  and  the  i>atieut  directed  to  keep  hia  bed. 
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In  a  few  days  this  disturbance  HuWdod,  and  the  rcatrictod  diet  wna 
Bjftun  rigidly  euforved.  Kajdd  fuiu-itdnient  aet  in  ;  the  urine  rotiimed  to 
its  nstunil  quttnlity  and  deusit.y  ;  thu  su^r  gradually  dimimahed,  tind  un 
Oct  17,  it  bod  eutirtdy  disappeared  from  the  uriue. 

Tht'  rt'iitrifted.  diet  waa  udliertul  to  for  anotlicr  fortnight,  nnd  then  a 
gradual  n>turu  to  the  u«j  of  ordinary  bread  was  permitted,  the  urine 
being  carefully  examined  fur  sngar  from  linii*  to  time,  but  nuue  found. 

At  the  beginning  of  1^65.  the  bntu  cakes  were  diaconttnucd  ;  ordinary 
bread  was  allowed  freely,  and  a  small  portion  of  potatoes.  At  the  end  of 
January,' all  reatnL'tiuru  on  the  diet  M'ere  withdrawn.  Tlie-  )Miti»ut  had 
now  reai^licd  almost  bisi  original  weight  of  16  stuue,  and  felt  hiniseU'  in 
every  nf8|>eot  ptrlfctly  well.  Uu  was  lost  seen  ou  JuJy  25,  1865,  The 
mine  was  found  pfrfL-clly  free  from  sugar. 

In  the  first  of  these  instanccfl,  a  confirmed  but  mild  case  of 
diabetes,  of  two  years'  standing,  was  perfectly  and  jwrraanently 
cured  by  the  dietuLic  tiTutmuut  in  about  eij^ht  ninntlia.  In  the 
second  instance,  diabetes  of  three  immUis*  standing  was  com- 
pletely cured  in  less  thao  a  month.  Recoveries  ao  complete  as 
these  ai-o,  unfortunately,  rare.  The  two  following  are  examples 
of  the  conditional  auielioratiou,  which  may  be  commonly  at- 
tained, even  in  seycre  cases  : — 


Care  III. — E.  H.,  a  well-grr>wn  girl  of  Ifl,  a  factoiy  hand,  had  been 
diabetie  fur  three  years.  She  was  admitted  into  the  Manchester  Infir- 
mary, March  '-irt,  1860. 

Tlif  diseaio  wa!>  uncomplicated,  and  exhibited  in  great  severity  the  outward 
sigui  of  dtalK!t««>  in  nn  advanced  stage.  Tla-re  was  a  harsh,  dry  skin;  « 
tongue  like  u  piece  uf  hruUcd  ham,  and  deeply  furroweiL ;  atKlominal  ]>aiuBf 
cotutant  drowsiness,  consuming  thirst,  gross  apjtetite,  dry  sourfy  skin,  and 
great  emaciation. 

For  a  fortnight  sftor  admission,  she  was  pnt  on  the  common  diet  of  the 
hospital,  whiuli  includes  a  lilwrnl  nllowante  of  meat,  potat<H;8,  and  broad. 
The  state  of  the  urine,  during  tho  last  six  <luy8  of  this  furluight,  waa  as 
follows: — Mvan  daily  dlschtirge,  '210  ounncs  ;  mean  dally  exeretiou  of 
ffilgor,  10,400  grains  ;  average  density,  1U42.     Her  weight  was  80 lbs. 

The  diet  was  thou  changed,  llilk  and  all  vegetoble  compounds  were 
withdrawn  ;  inittea4l,  slie  was  allowed  sn  unlimited  supply  of  eggs,  fresh 
meat,  and  beef-tea.  Tlie  juitient  diil  not,  however,  observe  my  directions 
Btrictly,  but  obtained,  and  surteptitiouhly  consumed,  certain  qmintities  of 
onuigeN  sugar,  and  treacle- toQ'y.  Kevertlicless,  a  remarkable  improve- 
xneut  in  her  condition  took  place.  At  the  end  of  elevi-n  days,  the  mesa 
xxsaults  «ince  tliu  change  of  diet  were  : — Daily  dit^harge  of  urine,  70  ounces ; 
aagar,  I860  grains;  average  density,  1034.  Weight,  Ml  lbs.  The  genenil 
health  was  olso  much  auieliotated  ;  the  skin  was  softer,  the  tongue  less 
fiery,  thy  thirst  and  np^Mitito  allayed. 
On  April  Iflst,  bnui  cokes  were  added  to  the  aniinal  diet,  and  greatly 
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reliahecl  hy  the  pntieut.  From  ihia  dnU  to  May  I9th— a  period  or  39 
iIayc — lU'  ftirtUi-r  chmt^e  wna  iiiiule.  The  reriults  aru  ahuwu  in  ttte  foilowin^ 
Ubic.  1  buve  ilivitUnl  tlie  [wriod  iuto  wcuku,  fur  the  i>tir|>u!iu  of  diaplsyiug 
the  gnulual  progreiuj  : — 


Avorngv  daily 

quonUty  of 

urino. 

oimctM. 

Riinpeul 

detudty. 

Siigar 
owbdity. 
gmln* 

WtAgbt 

First  week 

5i 

1025—1033 

1100 

81 

SccoikI  week 

67 

1021—1031 

fi70 

84 

Third  week 

CI 

1022-1035 

«70 

85 

Fourth  wet'k 

4D 

1019—1035 

600 

86 

Entire  period 

50 

lOlU-1036 

897 

With  this  inereMe  of  weight,  her  ^^erol  condition  hnd  improred ;  the 
tOD^e  had  become  jialo  and  moist,  bat  it  was  still  mappod  oa  tbe  aurfiioe, 
and  uiiuiiturully  uniuoth. 

On  tbc  IQtlt  of  May,  milk  was  added  to  the  previous  diet  ;  thu  resnlta 
are  given  in  a  precf<!iiig  i«ige  (see  page  189).  On  Juno  12th,  luilk  vrns  ngaiu 
withdrawn,  and  gluten  bread  substituted  for  bran  e:ikeK.  C'aldHigo  waa 
oIho  allowed  with  dinner.  The  tluw  of  lu^ne  on  this  diet  avt'rn*;^'!  41  oj,, 
aud  the  sugar  1020  groiiu  per  ihiy.  Tlie  body-wc'i|,dit  went  on  increasing 
to  98  lbs.  Her  geueml  conditiuu  was  now,  iit  the  eud  of  eleven  weeks  <rf 
treatment,  sucli.  that  an  unpnifcMAioiinl  [ktsou  would  have  ]in)nomio&I  her 
cured.  The  outward  signs  of  dint>cteji  hod  disappean-U  ;  lb«  skin  was 
re8tnre<l  to  it.s  nntnml  sdftness  ;  tlie  thirst  and  iipjM.*tite  wltu  no  longer 
inordinate  ;  the  flow  of  urine  was  reducctl  within  tlie  iinnnal  cumims. 
The  patient  ha«l  gained  IS  11>8.  in  weight ;  she  slept  soundly,  htui  neither 
pain  nor  ache  ;  her  strength  was  so  Hir  restored,  that  she  was  able  actively 
to  assist  the  nurses  in  the  work  of  the  wards.  She  coiue  from  a  distant 
town,  and  her  hi&toi^  after  leaving  the  infirmary  is  nnknown  to  me. 

Case  IV. — W.  A.,  afartory  hand,  lel.  30,  was  admitted  as  un  nut-jiotieut, 
October  12,  1869.  He  pri!8i<ntctl  tlio  usiiol  appt^niiioe  of  dialN-'tes  in  fUU 
career.  The  diseo-v  was  unconiplieated,  and  hnd  existed  alwut  a  yc>ttr. 
The  quantity  of  uriue  vsried  from  10  to  16  pints  doily,  uud  its  density 
averaged  1044.  The  patient  was  directed  to  observe  a  rostriett.'d  diet ;  and 
a  pill  containing  a  grain  of  opium,  with  a  quarter  of  a  grain  of  sulphate  of 
JTiMi,  and  hiilf  a  grain  of  quinine,  was  onlered  three  times  a  day.  Tliia 
treatment  wua  cuutinuod — the  doses  of  opium  hating  graiLually  increased 
— for  seven  months.  A  mHrked  improvement  t«K>k  place  ;  the  diabetic  s^nnp- 
toms  alwited  considerably  ;  the  tongue  l>erauie  moitit ;  the  urine  full  tufive 
and  six  pints  daily,  with  a  specific  gravity  of  1040.  The  sugar  averagml 
4400  grains.  He  gained  strength  and  some  weight,  and  was  able  to 
reiume  his  occni^tiou  for  a  time.  As  his  coudiliun  apiwored  stationary, 
ho  was  made  an  in-j^atient  un  May  6th,  1800.  On  his  uiJmission,  nil  medi- 
cines were  discontinued,  and  the  patient  was  allowed  the  mixe^l  diet  of  the 
house.  Tlie  ftfi-ct  of  this  chanij;e  was  a  sudden  re- appea ranee  of  all  the 
uutowanl  Byiiii>torns,  withas^-u««  of  great  debility,  oiid  an  nlanning  cough. 
The  uumlitiuu  of  the  urine  was  a&  follows  :~Daily  ilij^chiugc  of  uriae,  i}S 
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6z,  ;  wigiir,  7400  grnins;  average  denKity,  1042.  Three  dayi  of  thifl 
freedom  from  treatment  had  forced  hitii  to  keep  liis  bed. 

I  now  gradually  withdrew  all  nmyhK'ootis  substances,  and  subntitwted 
meat,  fish,  9g^y  and  bcff-tca.  He  wnBalsoallowedciKhtuauc«.i  of  brandy 
daily.  Aftvr  the  chanfje  was  completed,  the  diet  was  absolutely  devoid  of 
Btarch  and  su^r.  Under  this  diet,  the  nrine  aU»*r«i  grontly  for  the  bettor. 
During  the  first  week  of  the  restricted  diet,  the  daily  dischnr^o  of  unne 
mu  51  o£.  ;  doily  exL-rction  of  suj^ar,  928  grains;  average  den&ity,  1032. 
The  Keueral  s>-tnpti>m»  also  improved,  but  not  in  proportion  to  the  amelio- 
ration in  the  condition  of  thf)  urine. 

A  second  week  of  llie  same  treatment  bronght  down  the  urine  to— daily 
discharge,  56  ox.  ;  daily  excretion  of  sugar,  GjS  grains;  svorage  density, 
102S. 

1  was  now  met  with  the  (lifllcuUy  which  so  many  have  encountered  in 
punming  this  trcatmeut  ;  nu,mely,  a  total  failurv  of  the  appetite,  and  tron- 
soifueut  ulamiing  depression  of  all  the  ntal  irawors.  To  obviate  these 
unlo\rur>l  eviMits,  tliv  patient  was  allowed  bran  bread  and  tlie  free  use  of 
green  vegetables — cabbag*;,  lettuce,  and  w.iter-crtisses.  A  grain  of  opium 
alNo  given  tliree  times  a  day.  Tlie  diet  wam  therefore  still  starchlesa, 
almost  eiitipdy  devoid  of  sugar.  Uecided  smendntent  followed  tliis 
^ibuigc,  and  in  a  fvw  days  the  returning  strength  and  checL-fuliieas  kept 
pace  with  the  improved  appetite  and  iucreiising  weight. 

During  the  rt'uuiinder  ot  his  stay  in  the  inlimiary,  a  period  of  two 
months,  no  further  fjhnngo  of  importance  was  mode  in  the  diet  or  me<liciue. 
The  {latieut's  weight  uu  admission  was  97  lbs.  ;  but  it  rapidly  sank  iu  the 
finit  few  days,  and  at  the  end  v(  three  weeks  it  wns  only  I>1  lbs.  From 
this  time  onward,  however,  the  weight  began  to  increase,  and  it  went  up 
gradaally  to  105  lbs.,  which  point  it  had  reached  the  week  of  hij  dis* 
olurge. 

The  state  of  the  urine  for  the  lust  two  months  was  remarkably  uouBtant. 
The  dnily  diM-harge  varied  from  40  to  80  oz.  ;  the  daily  excretion  of  sugar, 
from  800  to  1000  grains  :  the  average  density,  from  1030  to  1033. 

The  excretion  of  sug^ir  ruled  higher  ihnn  when  the  diet  was  exclusively 
luiimal.  This  I  attributed  to  the  improved  appetite,  which  enablwl  the 
patient  to  take  more  nom-ishmeut,  rather  than  to  any  untoward  ioUuence 
exercised  by  the  green  vegetables. 

I  might  greatly  multiply  examples  of  this  close  ;  hut  it  will 
be  more  a»eful,  to  illustrate  the  lens  fortunate  results  tor  which 
the  pTBctitioner  must  also  be  prepared. 

Caae  v.— E.  B.,  a  niece  of  the  ])atient  C.  R.,  who  ma<le  so  goo»l  a  roco- 
TBfy,  was  admitted  into  the  Roj'al  Infirmary  in  December,  1S(32.  Slie  had 
been  diAbctio  for  16  months  ;  ond  differed  from  excessive  thiret,  voracious 
appetite,  and  great  emaciation.  Th»?  tongue  wns  glazed,  skin  horah  ond 
dry.  Theiv  wsh  no  complication.  The  urino  amounted  to  15  pints  a  diiy, 
and  (-ontained  over  10,000  grains  of  6Ugar,  when  slie  lived  on  a  mixed  diet. 

She  remained  iu  hoApital  two  months;  and  was  grmlually  limited  to  a 
ilict  of  animal  Utah,  with  eggs,  cabbage,  and  bima  bread.     On  diiti  diet  she 
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bIowIv  gnined  thirc  ponnds  in  weigbi,  nnd  improved  eenKilily  in  lier  genentl 
hcaltti.  Tho  iiriiio,  howorrr,  never  fell  below  five  pints  ;  OBurilly  it  uscil- 
latvd  botwoen  seven  and  eight  piuts.  with  a  Bpf^eitic  g^nvity  ranging  frucn 
1030  to  1040.  mid  n  dnily  pxrn^tion  of  siignr  uf  4450  to  7420  grnins. 

After  U'aving  Uie  Iiifiruinry,  she  speeilily  rplapsed,  graJually  grew  woi 
aud  died  in  MarcU,  IStfS^  in  the  Withington  ^Vorkhou8e. 


Much  discredit  haa  been  thrown  on  the  dietetic  treatment,  by 
a  slovenly  and  incomijlele  manner  of  earning  it  out.  It  re- 
quires most  viglhint  watching  to  keep  pTini-d  against  the  udmis- 
sion  of  forbidden  articles.  The  jjatient's  own  cravinjj  for  them 
is  ullen  too  much  for  Jiia  ref^olutiou,  aud  most  artful  dect^itB  are 
practised  on  the  medical  altoudaut.  This  U  esi>ecially  the  caae 
at  the  beginninj^  of  the  treatment.  After  awliile,  the  patient 
perceives  from  his  own  experience,  the  importance  of  abstaining, 
and  the  denire  for  the  forl:»idden  articles  diminishes  very  notably 
after  the  lapse  of  some  weeks.  Amylaceous  CL>iiipounds,  too, 
are  often  unwittingly  administered  by  the  attendants.  Starchy 
matter  is  never  absent  &om  the  cook's  hand  ;  it  enters,  in  one 
guise  or  other,  into  almost  every  dish. 

Then  thei-e  arises  the  other  difficulty — the  rejection  by  the 
Btomach  of  the  restricted  diet.  This  difliculty  is  perhaps  made 
too  much  of.  A  skilful  selection  and  trcijueut  change  of  ar- 
ticles of  diet,  usually  suffices  to  reconcile  tlie  digi»tive  organs. 
The  field  of  selection  among  admissible  articles  is  ho  wide  that, 
in  private  priictice,  the  practitioner's  resources  are  inexhaustible- 
Among  hospital  patienta,  however,  the  embarrassments  on  tliis 
score  are  very  serious, 

Tliere  are  cases  of  snch  screrity,  that  not  even  a  temporary 
amendment  can  be  obtained  by  the  dietetic  treatment.  I  have 
kno\vn  more  than  one  such  instance  in  children  under  ten  years 
of  age,  in  whom  the  disease  ran  a  rapid  course,  and  proved 
fatal  in  a  few  months.  Tlierc  are  also  a  certain  number  of 
chronic  cases  in  wliich  the  dietetic  treatment  proves  unsuitable, 
and  hastens  rather  than  retards  the  final  catastntpbe.  These 
are  for  the  most  part  long  standing  cases — cases,  perhaps, 
which  have  been  benefited  at  a  previous  e^Kx-h  by  tliut  treatment. 
In  two  of  my  infirmanr  patients,  who  were  re-admitt'cd  to  the 
benefits  of  the  charity  after  an  interval  of  several  mouths,  a 
much  more  decided  amelioration  followed  the  dietetic  treatment. 
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daring   the   first   period    of    their   stay,  than   daring    the 
seooiid. 

The  fiogar-forming  rice  of  the  diabetic  system  appears  at 
first  (and  throughout  in  the  milder  casus),  confined  to  saccha- 
rine and  amjlaceoas  articles  of  food;  but  as  the  disease  be- 
comes involeiate,  the  assimilation  of  the  albuminoui:  principles 
is  more  and  more  affected,  imtil  at  length,  these  yield  sugar 
almost  as  readily  as  Uie  former.  Griesinger  found  in  a  case  of 
this  kind,  on  strict  flesh  diet,  that  three-fifths  of  the  allmminous 
materials  re-appeared  in  the  urine  as  sugar.  When  matters 
have  come  to  this  pass,  it  is  not  to  l>c  wondered  at,  that  the 
patient  no  longer  derives  benefit  from  a  restricted  diet,  which 
he  can  only  use  sparingly,  and  almost  with  disgust,  and  that 
he  should,  on  the  whole,  find  himself  in  a  better  ix>sition  when 
abandoned  to  ordinary  mixed  fare,  which  he  can  consume  in 
abundance,  and  with  relish.  Experience  is  imperative  on  this 
point.  When  a  fie«h  diet,  judiciously  eked  out  by  appn»priftte 
substitntes  for  broad  and  potatoes,  fails  to  ameliorate  the 
general  condition,  it  shoukl  not  be  too  ol>stinately  persisted  in 
after  a  fair  trial.  The  practitioner  should  give  way  first  with 
regard  to  bread,  and  hold  out  longest  against  potatoes.  No 
inflexible  and  univei-sal  rule  can  be  laid  down  res])ecting  the 
diet  of  tlialietic  individuals,  under  all  circumstances  and  in  all 
stages  of  the  complaint.  Cases  will  occur,  in  which  the  power 
to  take  a  plentiful  supply  of  a  mked  diet,  more  than  compen- 
sates for  the  increasing  thirst  and  freer  discharge  of  urine  and 
Migar.  I  have  also  noted  that  some  of  the  milder  tyi>es  of  this 
disease,  in  which  saccharine  urine  is  unaccomjjanied  with 
diuresis,  are  made  worse  by  a  too  restricted  diet  (see  appendix 
to  this  chapter). 

MtKlicinal  Subsiantes  tn  Diabefet :  Suppiemmtary  Means. — 
Some  of  those  are  employed  under  the  impR'ssion  that  they 
poHsess  a  really  curative  power  in  tliis  disease  :  others  are 
resorted  to,  simply  us  adjuvants,  to  combat  some  particular 
^^ft     symptom. 

^^P         The  inquiries  hitherto  made  on  the  supplementary  means — 
I  medicinal  and  other — employed  in  the  treatment  of  dial)etes, 

I  are  mostly  vitiated,  by  an  insufficient  separation  of  their  effects, 

I  from  tliose  of  the  reatricted  diet,  which  is  usually  conjoined 
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therc\dth,  and  a  want  of  attention  to  the  clinical  grouping 
the  cases.  A  number  of  remedies  have  been  extravagantly 
lauded  on  diverse  hands,  and  have  in  this  ivay  attained  an 
ephemeral  reputation  ;  but  when  tried  by  accurate  observers, 
they  have  proved  to  bo  absolntoly  inert.  Unlesa  the  points 
just  indicated  are  kept  in  view,  only  misleading  conclusions  can 
be  drawn  from  any  inquiries  on  this  Bubject.  It  is  quite  pos- 
eihle,  that  remedies  whicli  have  proved  powerless  in  inveterate 
cases,  may  be  of  real  service  in  milder  examples  of  a  different 
type,  or  in  the  earlier  stages  of  the  disease.  A  complete  revi- 
sion of  the  BUpplementar)'  means  of  treating  diabetes  is  loudly 
called  for.  It  may  be  taken  for  granted,  that  the  general  basis 
of  all  treatment  of  dial.ietes,  must  be  the  dietetic  reetrietions 
already  dcseribed.  Other  means  must  be  studied  with  a 
clear  understanding  of  their  supplementary  and  subordinate 
place. 

Opium. — This  narcotic  is  unquestionably  of  gre«t  use  in  the 
treatment  of  diabetes — not  from  Its  direct  influence  on  the 
course  of  the  disease,  but  from  its  anod}Tie  pr<)]>ertie8.  If  no 
restriction  be  placed  on  the  diet,  opium  in  doses  of  from  6  to 
20  grains  a  day,  has  always,  in  my  experience,  had  the  power  of 
rcduciug  the  fiuw  of  urine  by  about  one  half;  that  is  to  say,  of 
bringing  itdon'n  to  live  or  eight  pints,  and  this  without  increas- 
ing its  density.  But  notwithstanding  this  amelioration  in  the 
Btate  of  the  nrine,  the  downward  j)rogress  of  the  diacase  is  not 
arrested  ;  and  tlie  effect  of  the  drag  seems  attributable  to  its 
deadening  influence  on  the  ap])ctitc,  rather  than  to  a  specifio 
power  of  checking  the  formation  of  sugar.  When  opium  is 
girea  to  patients  under  a  restricted  diet,  it  does  not  exliibit  the 
least  power  of  lessoning  the  fiow  of  urine  or  the  excretion  of 
BUgsr,  Its  ralue  depends  on  its  power  of  inducing  sleep,  and 
of  allaying  the  dolorous  sensations,  and  irritability,  which  con- 
stantly torment  diabetic  patients. 

There  is  great  tolerance  of  opium  in  confirmed  diabetes. 
Doses  of  2,  Zy  and  5  grains,  tlirco  times  a  day,  are  generally 
borne  without  the  production  of  any  appreciable  narcotism. 

Alkalua. — Alkaline  substances  have  been  especially  recom- 
mended by  Miahle,  ou  account  of  their  supposed  j>ower  of 
favouring  the  oxidation  and  destruction  of  sugar  in  the  blood. 
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These  theoretical  vievs  are  now  orerthrown.  In  two  of  my 
patients,  I  made  a  trial  of  full  doses  of  the  bicarbonate  of 
potafih.  One  of  them  was  ou  a  mixed  ordinar)'  diet,  and  the 
disorder  was  far  ndvanced.  The  m-ine  was  rendered  alkaline 
for  ten  days  without  in  anyway  altering  the  excretion  of  sugar, 
or  the  general  condition.  In  the  second  case,  the  patient  was 
on  a  restricted  diet.  She  took  for  a  fortnight  320  grains  of 
the  bieai'bonate  daily,  in  divided  doses  ;  the  urine  was  thereby 
rendered  freely  alkaline.  Doring^  the  week  preceding  the 
alkaline  treatment,  1160  grains  of  sn^ar  were  excreted  daily. 
In  the  first  week  of  the  alkaline  treatment  970  {grains  a-day 
were  separated,  and  in  the  setrond  week  870  p^ins.  In  the 
week  following  the  withdrawal  of  the  alkali,  the  sugar  amounted 
to  690.  This  observation  tends  to  show  that  the  alkali  had  no 
appreciable  influence  on  the  excretion  of  sugar.  I  hove  not 
encountered  any  difficulty  in  rendering  tbe  urine  alkaline  in 
diabetes,  as  Dr.  Pary  seems  to  have  done. 

Rtnnet  and  Fepsine  have,  of  late,  been  vaunted  in  such  terms 
of  confidence,  as  to  raise  hojKis  which  arc  not  destined  to  be 
realised.  The  most  remarkable  results,  obtained  from  reimet, 
are  those  published  by  Dr.  James  Gray.  He  stntes  that  of 
twentj'-sevcn  persons  treated,  seven  recovered.  This  is  an  ex- 
ample of  most  rare  snecess,  and  it  is  to  be  regretted  that  the 
cases  are  not  reported  with  that  exactitude  and  detail,  which 
are  desirable  on  such  debat«able  ground.  In  all  of  them  a  rigid 
adherence  to  animal  diet  and  bran  bread  was  insisted  on  ;  and 
it  seems  more  tlian  prolmblc  that  tbe  umeudmeut  in  each  case 
was  due  to  the  restricteti  diet  rutber  than  to  the  rennet.  Dr. 
Nelson,  of  Birmingham,  extols  the  same  remedy.  Hia  cases 
do  not  seem  to  have  l>een  severe  ones  ;  and  the  diet  was  regu- 
lated in  at  least  some  of  them.  The  reports  are  much  more 
imperfect  than  those  of  Dr,  Gray. 

I  gave  rennet  a  resolute  trial  in  one  confirmed  case.  It  was 
prepared  in  the  manner  recommended  by  Dr.  Gray,  and  given 
in  (loses  of  two  tablc-B[K)onfula  three  times  a-day.  Tlie  patient 
took  it  for  more  than  two  months,  conjoined  with  n  rigiilly 
restricted  diet.  During  this  [period  he  improved,  and  gained 
5ib8.  in  weight.  But  he  was  improving  just  as  rapidly  before 
he  began  the  rennet,  and  the  daily  excretion  of  sugar  had  not 
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in  the  least  climiuiahed  during  its  use.  Griesinger,  in  two  cases, 
accurately  observed,  found  even  a  slight  incrcaee  of  Bi^^ 
during  the  use  of  rennet.  Other  trustwoiihy  reports  are 
equiilly  uuiinuumble. 

PorkcK*  and  LeubuRcliert  found  pcpsino  nselcsa. 

I  conceived  that  it  was  woith  a  trial,  whether  some  of  the 
substances  which  act  iJowerfully  on  the  nervous  system,  might 
not  exercise  a  beneficial  effect  in  diabetes.  "With  this  view,  I 
exhibited  strychuia  and  belladonna,  in  gradually  increasing 
doses,  nntil  their  physiological  eft'ects  began  to  be  perceived. 
But  not  the  slightest  inliuenee  on  the  excretion  of  sugar  could 
be  ditscovcred  during  their  uae. 

In  the  present  state  of  knowledge,  we  are  forced  to  tlie 
conclusion,  that  no  known  medicament  possesses  the  least 
power  of  directly  checking  the  sugar-forming  vice  in  diabetes. 
There  is,  however,  a  large  field  for  the  oi>cration  of  adjuvant 
remedies,  employed  simply  for  theii"  oi*dinary  therapeutical 
effects. 

The  obstinate  constipation,  which  commonly  prevails  in 
diabetes,  must  be  corrccttid  by  a  ix'gulatcd  nse  of  castor  oil, 
seidlitz  powders,  or  the  ordinary  rhubarb  and  magnesia 
Duxtnre.  Anod^'ucs  are  called  for  to  sulxiue  pain,  nervous  ex- 
haustion, restlessness,  and  insomnia.  Dyspeptic  symptoms  are 
to  be  combated  by  alkaline  tonics:  and  for  this  purpose  I  know 
of  no  l>ettcr  combination  than  the  bicarbonate  of  potash  in 
infusion  of  c-iiUuuba,  with  hydrocyanic  acid.  The  i»ovorty  of 
the  blood  and  the  progressive  emaciation,  are  best  combated  by 
long  coui-sea  of  iron  and  cod-liver  oil.  1  have  already  spoken 
of  a  solution  of  bitartrate  of  i^)otash,  as  tlie  best  means  of 
directly  allaying  the  thirst.  When  the  craving  for  food,  and 
sense  of  sinking  at  the  epigastrium  arc  troublesome,  a  pill  con- 
taining two  or  three  grains  of  assafcetida,  administered  twice 
or  thrice  a-day,  gives  most  striking  relief. 

Diabetic  patients  often  I'eap  considerable  benefit  from  change 
of  air,  and  a  sojourn  at  wattiring-placcs.  The  Bristol  llotwclls^ 
Vichy,  and  Carlsbad  waters  have  obtained  some  celebrity  for 
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their  ntility  in  diabetes.  In  milder  cases,  sca-bulliin*^  may 
be  recommended  in  moderation  in  the  hot  seu.son  of  the 
jear.* 

Saceharim  trmfmenf  of  fiial>et«s. — Piorry  conceived  the  odd 
idea,  that  the  main  evils  of  diabetes  depended  on  the  loss  of 
sugar  ihirough  the  kidneys,  and  that,  by  compensating  this  loss 
by  administcrinj;  sugar  internally,  these  eviln  tculd  bo  over- 
come. Dr.W.  Budd,  of  Bristol,  followetl  up  Piorry's  lead,  and 
administered  from  5  to  8  ounces  of  sugar  and  4  ounces  of  honey 
to  two  diabetic  patients,  with  great  benefit.  Ordinary  mixed 
di^  (excluding  jMDtatoes)  was  conjoined.  These  results  pro- 
Toked  new  trials  of  this  treatment  by  Dr.  Burd,  of  Shrews- 
bnry,  Dr.8loane,  of  Leicester,  Dr,  Bence  Jones,  and  Griesingcr, 
but  with  rcsnlts  so  decidedly  unfavourable  as  to  leave  no 
doubt  of  the  inutility  of  tliu  practice.  A  full  resume  of  the 
results  of  the  Baecharine  treatment  of  diabetes  may  he  found 
in  a  paper  by  the  author  in  the  Brit.  Med.  JourtL  for  November, 
1860. 

APPENDIX. 
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Milder  Types  of  Diabetes, 

Tlie  cases  brought  together  under  this  heading  nre  some- 
what misccllancc>ns ;  and  they  do  not  present  those  marks  ot 
nniformity,  which  we  rwiuired  to  constitute  a  homogeneous 
pathological  group.  They  are  separated  from  classical  diabetes 
by  certain  broad  distimttions,  of  clinical  importance  ;  but 
they  exliibit  among  themselves,  certain  disagreements  which 
make  it  evident  that  they  represent  more  than  one  t}'po  of 
disease. 

From  ordinary,  or  classical  diabetes,  these  milder  tj'pes  are 
distingnishwl,  hy  all  or  most  of  the  followii»g  signs : — ab- 
sence of  a  fixed  tendency  to  a  fatal  ttnninatton  ;  ubseuce,  or 
only  moderate  degree,  of  thirst,  voracity,  and  emaciation ; 
slight  or  temporary  increase  in  the  quantity  of  urine  ;  transi- 

*  BoDclutrdat,  iq  ft  reeeDt  memoir,  apcakt  in  thd  high«it  terms  of  enforoed 
eserciae  And  (^ruiuiBtics  fur  diabelic  patidats.     Se«   Aniiuairo  de  TLerup., 
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tory  (In  ration  ;  amenability  to  treatment  ;  slight,  moderate,  or 
intermittent  glycosuria. 

The  greater  numlx;r  of  these  cases  fall  within  one  or  other 
of  the  three  following  groups,  to  each  of  which  illustrative 
examples  are  appended : — 

Group  I. — Urine  persistently  gaccharine ;  density  1030  to 
1043  ;  diuresis  absent,  or  xcry  moderate  j  no  excessive  thirst 
or  appetite ;  moderate  conscnation  of  strength  and  flesh ; 
tttutionary  condition. 

Case  !, — Mr.  B.,  a  nmcufACtnrer,  ret.  46,  tbin,  but  nut  markedly  emaci- 
fttod,  able  tu  atteud  to  bu  busiuesBf  cousulttnl  me  Tiiay  li,  IStfl.  Hii 
health  hoj  U-iui  feeble  fur  six  luoiitliti.  Ho  eoinplained  of  wcuIuicrs,  Iom 
of  HpiMjtito,  and  restlesaness.  The  urine  had  never  eicetj<led  four  pints,  ssd 
uifually  did  nut  exceed  three  [liutK,  in  thu  tweiity>foar  hour&.  The  B[)«i-itnen 
sent  to  Jiic  for  oualyais  had  a  density  of  1042,  and  coutaiucd  7 '2  }H:r  ccut. 
of  aujfor.  Thcru  was  no  iuoitliualti  njtpetiU  or  tbirtit ;  the  hk'ia  v>xi  moist. 
Tlie  ptitieiii  had  tried  n.  diet  composed  of  atiiiuul  flesh  and  ureen  vegelablea, 
but  hail  been  unable  to  adhere  thereto  on  account  of  the  total  failure  of  the 
appi'titp. 

During  the  Inst  four  years  1  have  seen  this  patient  severul  tiroes.  Hit 
condition  continues  unclianged,  both  as  to  the  general  henlth  and  the  state 
of  tlio  urine.  He  is  Hlill  s  valetudtnarinn,  but  goes  alH)Ut  hia  busiuesa,  and 
obsorres  a  diet^  only  restrieteil  nith  res|wct  to  the  use  of  potatoea. 

Ca«r  II.— Sfr.  F.,  ret.  BO,  fornii^rly  engngeJ  in  liti.<tinej)a.  Tie  consulted 
mo  in  Nov.,  1.S62,  and  stated  that  he  had  been  Riling  about  ihh-e  years. 
Buffering  from  indigestion,  lowiiean  of  spiriut,  and  Ioks  of  tttrength.  A 
twelvemonth  iM^fure,  sugur  had  been  detected  in  the  urine.  The  uiine  had 
not  at  any  time  exroeded  three  pinta  in  the  twenty-four  houra.  He  has 
neTer  been  troubled  with  thirst ;  the  skin  ia  ustiully  moi.fct ;  there  hoi 
been  alight  emaciation.     He  baa  tried  a  reHtrictin]  diet  vrithnnt  any  benetiL 

Two  A)>eeitiien9  of  urine  were  handed  to  nie  for  analyKia  :  one  <tn  Xor. 
20,  18(12,  and  the  otbtrv  on  Ajivil  22,  ISfiS.  Tha  former  contained  7*7  per 
cent  of  HUgiir,  and  the  latter  (whioh  had  n  epecific  grarity  of  1039)  6*3  per 
cent  The  daily  *|uantity  at  both  'latea  was  three  pints.  The  diaonler  ia 
thU  instance  appears  to  have  aiisen  from  worry  and  anxiety  connected 
with  buiiine^ ;  but  for  a  periml  of  two  years  aftf-r  giving  np  business  he 
reniained  in  *tatu  jmo,  no  treatment  appearing  to  Itave  any  beneficial 
result.  Recently  he  Ims  l>een  in  much  liettcr  health,  has  recovero^l  hii 
weight,  strength,  and  ohccrfiiliiesa,  and  believps  himftelf  thoroughly  rid 
of  hi*  compbiint  ;  nud  yet,  tlio  urine  has  now  (Feb.  23,  1865)  a  specific, 
gravity  of  luU6,  and  contains  6*7  jnjr  cent,  of  sugar. 

Case  in. — l)r.  LAthaui*  relates  a  casereAoiubling  these  in  most  respects, 
bat  diScriiig  ia  its  fatal  tomunatiua.     The  patient  was  »  giiutkauim,  Bt. 
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40.  well  knf>wn  in  thft  |>rofMsinn  of  the  \ttw.  The  nrinc  nt  no  time  ex- 
cel B  qaart,  Imt  it  was  so  sweet  "that  it  tnij^bt  easily  have  been  mis- 
en  for  synip."  The  Hietetic  Irentnifiit  was  r«iolnt*ly  hii'il  without  any 
m\  effect :  he  died  with  cough,  coUiqtiatire  sweats,  and  other  signs  of 

phtkiaid, 

Gbohp  TI. — Glyeosnria,  tempornry  or  intermittent:   thirst 
[«nd  diuresis  moderate,  OP  none ;  little  emnciation  and  loss  of 
gth  ;  the  complaint  depending  on  mental  anxiety,  blows 
the  head,  or  concussion  of  the  spine,  and  terminating  in 
complete  recoTery. 

Case  IV. — A  Rentleman,  ret.  41,  eiij^eil  in  huainoss,  conaiiltwd  me  on 
Jtarcb  23,  1962.  He  ha>l  sufTero*!  from  sU^'ht,  recurreut,  dyaiwptic  symp- 
^ioniB  for  more  than  a  year,  together  with  uumcroujs  nervous  {phenomena 
[snd  loss  of  rest.  During  this  {tenixl,  he  tuul  undergone  great  inenLal  streus 
connection  with  the  rcspousibiUties  of  a  large  mannfacturiu};  concern. 
n  two  occasions  he  had  been  seized  with  some  kind  of  fit,  which,  from 
tilie  description  given,  ap]»eared  to  he  a  bastflnl  epilepsy.  In  one  ofthe^e, 
be  had  fallen  from  his  horse  ;  but  tliere  was  no  direct  injur)'  to  the  head. 
At  my  rufiuest  a  specimen  of  urine  was  sent  for  exouiination.  Ita  specific 
gravity  was  1035,  and  it  contained  52  per  cent,  of  sugar  ;  no  alhiunen  or 
other  abnormal  ingredient  was  present.  The  daily  qu-intity  tli«l  not  exceed 
three  pints.  Ho  was  put  on  a  moderately  restricted  diet,  and  recom- 
mended to  make  arrangemunts  which  would  relieve  him  of  a  large  portion 
cifhis  responsibilities.  He  continued  under  my  observation  for  six  months. 
The  sugar  diewppcared  in  al>oat  six  weeks,  except  a  trace,  which  also 
Tanished  at  the  end  of  four  months.  His  health  is  cow  (July,  1865)  per- 
fectly restored. 

One  of  tlie  most  sin^lar  instances  of  glycosuria,  persisting 
for  several  months,  unaccompanied  with  any  of  the  symptoms 
of  true  diabetes,  is  related  by  <Jriesing[er  (loc.  cit.  p.  51). 

CAfiE  V. — A  medical  student  had,  during  a  course  nf  rhenilcal  intrtruc- 
tlon,  in  the  year  18 — ,  ofti-n  examined  bin  nririe,  and  found  it  in  every 
respect  normal.  He  spent  the  summer  of  the  succeeding  year  in  Switzer- 
land, and  underwent  a  number  of  wettings  on  l»otnnicaI  excursions.  Some 
months  latrr,  while  in  perfect  health,  tho  appearance  of  the  urine  attmcteti 
bis  attention.  On  examination  it  gave  an  abundant  sugar  reaction  with 
Trommcr's  test.  He  now  examined  the  urine  daily,  and  found  the  density 
to  vary  between  1022  and  1027.  The  glycosuria  persisted!  throughout 
the  following  winter,  during  which  he  continual  to  reside  in  tbf  «nmo 

moist  and  fnggy  locality.     In  the  succeeding  spring,   Herr returned 

from  Switzerland,  and,  being  much  occupied,  had  no  longer  any  time  Ig 
lestow  on  bis  iliubetes  ;  and  when,  in  the  courae  nf  the  enmiing  Miramer,  he 
eXAmined  the  urine  again,  he  found  it  totally  free  from  angar,  nor  has  a 
trace  been  found  in  it  since.  During  the  entire  period  that  the  nrino  con- 
tained Hugar  be  did  not  ejtp«riencc  a  single  one  of  the  known  symptoms  of 
diabetes. 
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Group  ITl, — Glycosuria  in  persons  advanced  in  years  ;  of 
foil  habit ;  moderate  consen-ation  of  flesh  and  strength ; 
moderate  diuresis  ,*  moderate  amount  of  sugar  ;  abmidaxice  of 
uric  acid  dcix)sitJ3 ;  often  ^oni  ;  sugar  Bometiraes  present  for 
ye^iTB,  vaiyiug  greatly  in  tiuautity,  sometimea  intermitting — 
termination  variable. 

Dr.  Bencc  Jones  has  published  an  account  of  a  number  of 
cases  of  this  class.*  Of  twenty-nine  cases  of  glycosuria, 
ob8er\'ed  by  liira  in  the  preceding  three  years,  eleven  were 
above  sixty  years  of  age,  and  six  of  these  were  above  seventy. 
He  supplies  the  following  analysis  of  these  eleven  cases : — 
In  2,  The  disease  was  intermitting. 
„  6,  The    quantity    of   urine  was    scarcely,  if  at   all, 

increased. 
f,  1,  The  qnantity  was  increased,  but  the  disease  had 

probably  cxist<jd  for  sixteen  years. 
„  1,  The    urine    was    alimminoas,    and    the    diabetic 

spnptoins  wei-e  veiy  slight. 
„  1  (Above  seventy-four  yeare  of  age),  the  disease  existed 
in  its  intensity. 
In  all  the  cases  save  one,  the  disease  was  of  exceedingly  mild 
chanictcr. 

Several  cases  of  this  kind  have  come  under  my  notice,  of 
which  the  two  following  examples  may  serve  for  illustrations. 

Cask  VI.— Mr.  A.,  n  stirvienn,  nt.  CO.  n  tnll,  stont  rann,  of  powcrftil 
frame,  consulted  mo  Jtinc  11,  1-Stl3.  He  hid  noticed  for  the  last  four 
months  an  nnduo  frequoncy  of  micturition,  vrith  a  certnin  Inngtior  uuusuhI 
to  him,  of  which,  however,  h*»  tlioiifrht  little,  until  the  copiousapss  of  tlie 
urino  ejcoitt-d  his  suspicions,  and  induced  him  to  test  it  lor  sugar.  Thij 
led  to  Uie  dctoctiou  <if  his  cumplaint.     He  had  lost  some  flesh. 

When  I  oxamincd  him,  he  had  it  rtiddy  complexion  nud  an  ft{>{)«arauce  of 
health  ;  the  Appetita  was  modi-mte  ;  thirst  somen-hut  truuMcsorae ;  skin 
raoiflt ;  ho  went  about  hiit  nsunl  bnsinrss — being  in  extenaivo  practice  in  a 
rural  district— with  ftcarccly  nion*  fntignc  than  ordinary.  Tho  teeth  wore 
extensively  decayt'd.  The  uriiir  nniountwi  to  tivo  and  six  pint*  daily.  A 
specimen  carefully  colWtod  for  twelvo  hours  wo*  sent  to  mo  for  einmiatt- 
tiou.  It  amounlvd  i^^  GSoz.;  Kpeiritlc  gravity.  103*;  it  drpoeitod  uric 
acid  cuptonsly,  iind  coulnined  6  per  cent,  of  sugar,  which  indicated  a  total 
of  1800  gmius  in  half  a  day. 

Mr.  A.  wuf  gradually  put  on  a  restricted  diet,  with  glutea  broad.     Id 
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a  weekf  the  urine  of  twolve  hours  hud  come  donn  to  45  ounces  :  specific 
gmvity,  1(135  ;  pcr-cciitAgo  of  sugar,  61  ;  sugar  voided  in  twelve  buurs, 
1190  gndnij. 

Four  weeks  later,  the  urine  of  t»*elve  honrs  had  diniinislied  to  37  ounces : 
Bpecilic  gravity,  li»2S  ;  stignr  i  jx-r  cent ;  ijuriutity  voided  in  twelve  hours, 
673  grains.  Hie  gunen.)  touditiou  hud  aloo  ^eatly  improved  ;  he  atill  ad- 
hered Uy  the  re«trictwl  diet, 

I  have  aeeu  Mr.  A-  from  time  to  time  up  to  the  ]>resent  dute  (Feb.  1865). 
He  is  now  perfei;tly  rcstiired  l*j  his  ori;;inal  health  ami  ciulH>ui)OLut  The 
zOBtricUonv  on  his  diet  hare  long  ftiuoe  been  relaxed.  He  derived  cousi- 
demble  advantage  from  tlie  use  of  almond  rui^ku  and  cuke&,  and  bvux 
change  of  air  and  scene,  in  the  highlands  of  Scotkud. 


Cabs  VII.— Mr.  M.,  a  retirvd  solicitor,  wt.  72,  conaultwl  me  Oct.  17, 
t«8S.  He  was  a  tlorid-complexionod,  stont,  healthy,  and  vigorous  looking 
man  for  his  ago.  Until  sixteen  months  ago  be  had  always  oi\joyed  excel- 
lent health. 

Sixteen  niunihs  ago  he  wan  seized  witli  a  low  febrile  complaint  of  undc- 
termiuoi  charucter.  He  kept  his  had.  for  two  months,  and  was  greatly 
reduced  by  it ;  but  be  gradually  rcco^-rrrd,  and  went  to  liuxtuu  to  com- 
plete his  convalesccni*e.  IJefore  going  to  liuxton,  ho  had  noticed  a  sweet 
taste  in  hii>  mouth  and  a  certain  swuetutss  of  the  Hkin  of  his  hitmls ;  and 
when  there,  he  iK>tti!cd  a  great  tliirst  ami  fre<[Uent  calls  to  void  urine. 
With  the  contiuuiince  of  these  Rj'miitnnis  lie  became  rapidly  thinner,  and 
sent  for  bis  son-in-law,  Dr.  II.,  who  exn mined  the  nrinc,  and  discovered 
sugar.  Dr.  H.  tVjund  tlie  ftymiitoiiis  of  diabetes  present  in  mudcnite  iu- 
tcnrity  ;  gnma  spungy  ;  cmiKiutiou  very  considenible  ;  all  his  ctnbuiipoint 
gone  ;  ho  was  "  riKlucr^d  to  a  Uttle  old  man."  The  urine  amounted  tu  six 
and  ten  pint:^  a  dity  ;  and  his  thirst  wsh  so  tormenting,  tliat  he  uned  to 
pre[mre  for  himself  a  latige  jug-full  of  oatnmal-water  and  milk,  to  drink  at 
night. 

Al  this  period,  he  was  pnt  upon  a  strict  flesh  diet,  with  green  vegetftHes. 
Great  Ix-uctit  tulU)W(Kl  thin  treatment ;  and  in  a1>out  two  mouths  from  tlio 
first  (tnset  of  the  dinbetic  symptoms,  he  luti  recovered  from  the  nttack, 
and  begun  to  recover  flesh  and  strength.  It  was  not  ascertained,  whether 
the  sugar  dis«pi»ottred  from  the  urine,  when  the  other  symptoms  subbided. 

lie  eoiitinuod  in  improved  health  for  hve  or  six  months,  and  regained 
much  of  bin  previous  vigour.  He  then  began  to  sulfer  fnjm  »ever«  hai- 
ciuating  pains  about  the  baiic  of  the  cUusU  Uu  account  of  these  he  sought 
my  ai'l 

He  complained  of  intense  pun,  of  neuralgic  character,  along  the  course 
of  the  lower  intercobtul  nerves.  Up  to  thu  day  before  his  vi^it  to  me,  the 
pnin  had  t>een  limited  to  tlie  left  siile,  but  it  liud  now  invaded  the  right 
side  :  and  a  pninfut  circle  embraced  liirn,  in  a  line  correfl|>onding  to  the 
altachuieuts  ttf  the  diapbmgm.  Thu  pain  whs  darting,  bmuing,  ns  if  a 
red-hot  iron  were  drawn  round  him  ;  it  prevailed  in  {HU-oxysms  ;  but  lately 
the  remissions  hod  never  been  complete  ;  and  the  pain  came  forward  to  the 
memal  line,  and  descended  into  the  teeticles  and  jwnis.  Nightly  opintcs 
were  required  to  induce  sleep.     He  was  very  nervous  and  agitated,  espe- 
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cinllj  duriniif  the  parorygmn,  bnt  thflw  wiw  no  fever.  Tonpio  aImd,  puLie 
qiiiet,  rnn^iig  from  66  to  80  Oi^  often  conntefl  it  himsi'lf) ;  hefirt's  soonda 
were  healthy,  and  there  wiia  uo  hypertrophy.  Tho  pain  was  much  in- 
oreuod  ]>y  motion  of  tho  Uxiy,  os  in  wftlking.  There  was  no  thirst;  the 
qnantity  of  urine  was  not  increased.  Micturition  fre(|uent  at  night ;  appe- 
tite pretty  fair. 

At  my  re<|UtMt,  he  brought  me  the  urine  made  after  dinner  <m  Octoh«r 
18th  ;  it»  8pi.'eific  gravity  wns  1030,  clenr,  jimlwir-r.nlonred  ;  it  contjiined  no 
trace  of  aJhumeii,  hut  iw  much  ns  5*1  per  cent,  of  sngiu*.  He  wjis  ordered 
A  griiin»  of  ({uiuiue,  with  some  oarbonAte  of  iron,  and  a  few  dro|iii  of  Uu- 
dunum,  at  uight. 

Oit.  ID. — lie  brought  mc  tho  urine  mode  before  breakfast ;  ita  spccifie 
gravity  was  1019,  and  it  contjiined  only  a  trace  of  sugar.  He  had  paased 
a  mnch  UulttT  ui|{ht  than  usual. 

Oct.  20. — Uriue  befure  brejikfast  contained  a  trace  of  ragar  :  tbat  Tolded 
after  dinner  coutained  a  good  deul  more. 

Oct.  21. — Uriiie  before  breukfast  was  quite  ^e  from  sugar  ;  that  after 
dinner  ountuiued  4  per  eeut.  lie  still  complained  of  the  ]jaLU  round  the 
chest,  but  in  much  diminished  degree. 

Oct.  25. — Urine  before  breiikfast  free  from  sngar  ;  that  pasted  ofte* 
dinner  coutained  only  0  8  per  cent 

He  was  jnit  for  a  while  on  a  i»artially  restricted  diet.  The  uriue  con- 
tinued for  some  days  to  show  traces  of  sugar  after  dinner.  After  this  he 
left  town  and  went  to  tiie  country,  continuing  to  improve.  This  gentle- 
man is  now  (Fi'bruiiry,  1965)  In  very  fair  health  for  his  ago  ;  but  1  canuot 
btnte,  whether  or  not  the  urine  cuntuius  Jtu^^ar, 
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The  deaths  from  stone,  in  England  and  Wales,  in  the  five            H 
years  ending  1861,  amounted  to  aa  annnal  average  of  184.    It            H 
is  eati&factory  to  note  that  the  mortality  from  this  canse            H 
exhibits  a  progreesive  diminution  in  the  last  five-and-twenty            H 
years,  as  may  be  seen  from  the  following  table  constractcd  from             ^M 
the  Registrar-General's  iie|jort6  : —                                                ^^^M 

MorUility  from  ttime,  in  Kntjlnnd  and  WaUa,  in  jour  suceanwi             ^^^H 

guinqtunnial  perioiU.*                                                        ^^^^| 

lii  Uie  5  years  1838—42  the  yearly  aveni^  of  deaths  from  stone,  was    S97               ^M 

^K                              1S47-51 232                ■ 

^B                              1SS2~50 210                ■ 

1857— fll 184                ^M 

The  cause  of  this  diminution  is  to  be  chiefiy  songht  for,  in            ^M 

*  The  rotums  for  the  yean  1843—40,  are  Uhnlated  diOerently  from  th«               ^| 
remainder,  bud  caiuiot,  therefore,  be  iucluded  in  this  table.                                               ^M 
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the  earlier  detection  of  the  stone,  and  earlier  resort  to  operati 
in  recent  times  :  perhaps  also  in  the  improved  diet  and  wat«r 
supply  of  the  population.*  ^ 

Calcnlous  disease  is  mnch  more  fatal  (as  mij^ht  hare  heca  H 
expected)  in  the  male,  than  in  the  female,  sex.     For  erery  " 
female  that  died,  in  England  and  "Wales,  in  the  five  jeara, 
1857-61,  from  the  consequences  of  stone,  nearly  ten  males 
perished. 

Moi'e  deaths  firom  stone  occur  at  an  early  a^e,  and  in  the 
wonins:  years  of  life,  than  in  the  intermediate  periods,  as  is 
shown  by  tlie  following  table  : — 

TadlK  ahounrig  th*  nutnher  of  dca/fut  from  afmte^  at  different  agfjf^  m  flU 
fmn^wmnidl  period  18C7 — tfl  »*n  Sn^ftand  atid  Walu—Malc*  only 
induded. 

Cuder  5  years 55  deaths. 


Betweeu  5  oiid  15  yew 

..      26    ..    35     „   , 

„      45    „   56     „    . 

„      65    „    75     ,.    . 
75  and  npWHnlB 


61 

32 

34 

40 

59 

130 

262 

160 


The  great  fatjility  of  stone  above  the  age  of  fifly-five  is  dne^ 
not  80  mnch  to  the  grwitcr  frequency  of  stone  at  that  epoch,  as 
to  its  more  severe  effects  on  tlie  constitution,  and  the  leas  fa- 
vourable resnlts  of  operation  in  advanced  life.  The /rr//umcy 
of  stone  \s  far  the  greatest  under  fire  years  of  age  ;  and  next 
between  ten  and  fifteen  years.  It  then  diminishes  raj^idly 
nntil  the  thirty-fifth  year.  Above  this  age  cases  of  stone  be- 
come, again,  more  and  more  trcquent,  until  the  age  of  sixty-fire. 
The  following  table  indicates,  veiy  exactly,  the  prevalence  of 
stone  at  different  iMjriods  of  life.  It  embraces  all  the  [Hirsona 
who  underwent  the  ojwration  of  lithotomy,  during  given  pcricHls 
of  time,  at  the  following  liospitals  : — Gny's,  St.  Thomas's, 
University  College,  Norwich,  Cambridge,  Oxford,  Birmingham, 
Leicester,  and  Leeds. 

•  The  aabtirlran  diBtrici  of  Hulme  Bapplies  coiifliJenibly  fever  emMs   of 
vtone  to  the  Maaeheftter  lofimur^,  aiiioe  tUe  pipe'water  Lu  npUcvd  Uifl, 
punp-vftter  supply. 
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Tabids   ihowing  Ou  aga  of  1SS7  peraons  who  underic^ni   IHhoUmiy  ai 

tkt  abotx  h98jniaU—«mttruckd  from  $latistie»  colUcUd  in  Mr.  H. 
TkvwpvnC*  work  on  Praciieal  Lit/Mtomy  and  LUkairity. 

Cnd«r  fi  y«an 473 

628 

157 

85 

90 

166 

225 

103 

10 


Between  5  and  16 

years 

..   15 

25 

,.   25 

35 

»,   85 

46 

„   45 

&5 

«   55 

«5 

..   65 

76 

M   75 

81 

No  countries  or  climates  are  altogether  free  from  calculous 
disorders  ;  but  some  localities  are  considerably  more  afflicted 
Iiy  tbem  than  others.  Stone  and  gravel  are  common  in  Eng- 
land, France,  Teneriffe,  Iceland  and  Egj'pt.*  They  are,  on 
the  contrails  roi'e  in  Sweden  and  Nonvay,  Styria»  and  some 
other  partfi  of  the  Austrian  dominions.  In  Christiana,  3211 
|»atients  were  treated  in  the  general  hospital  durint^  a  period  of 
four  years,  and  among  them  there  was  only  one  strmu  patient. 
In  the  hospital  of  Gothenburg,  in  Sweden,  wiiich  contains 
sixty  beda,  not  a  single  case  of  stone  was  received  in  fifteen 
years-t 

Tlie  climatic  conditions  favourable  to  the  prevalence  of  stone 
appear  to  vary  within  narrow  topogra{)hical  limits.  Of  the 
eleven  registration  districts  into  which  England  and  Wales  are 
divided,  the  eautcm  counties  of  Norfolk  and  Suilolk  ftiniish 
the  largest  proportion  of  deaths  from  stone.  Next  to  these 
come  the  North  Midland  Counties.  The  fewest  deatlis  from 
stone  (as  comjmred  to  the  total  mortality)  lu-e  furnished  by 
Lancashire  and  Chesliire,  and  by  the  South  Western  Counties.^ 

*  Tlie  freqaenej  of  stone  to  Egypt  1b  dae  to  the  nmgei  of  the  BilliArzU 
hirmatobU,  a  minnte  panuitfi  wbioU  iiifei^ta  the  uruuir;  orguu  in  hoi 
countries  —  (we  Bilimrxin). 

t  Civimlo.  Trailo  de  I'Affection  Calculeufte,  p.  6?0. 

X  The  foUoviug  table  sliows  Uie  ]>n<jkortirin  of  dcnths  from  fttone  in  e»ch  of 
the  eleren  regUtratioa  duUricts  of  Knglaod  and  Wales,  fur  erery  100,000 
deaths  from  all  causes,  in  the  five  yean  18^7 — 61.  Males  outy  aro  iucluded. 
(Ooaainicled  from  the  Registrar'GeneraVs  Reports.) 

North- We«1«ni 45 

SouOi-WabtMB 50 

r  2 
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CLASSIFICATION  OF  URINARY  CALCULI,  THKIR  CHEMI- 
CAL  (.'HAIUCTERS,  ORIGIN,  GROWTH,  AKD  GENEItAL 
CLINICAL  HISTOKY. 

Urinary  calculi  may  be  classified,  according  to  tJieir  cLemical 
composition,  into  eight  prmmry  and  one  secondary  s{>ecie8. 
Tliu  primary  species  are : — 1,  Uric  acid.  2.  Urates.  3.  Oxalate 
of  lime.  4.  Cystine.  5.  Xanthine.  6.  Urostealith,  7.  Bone 
earth  (basic  phosphate  of  lime).  8.  Carbonate  of  lime.  The 
aecondarj-  concretion  is  composed  of  a  mixture  of  the  phosphate 
of  lime  and  the  ammoniaco-magnesian  phosphate. 

In  addition  to  these,  which  are  composed  of  normal  or  ab- 
normal, but  strictly  urinan',  ingredients,  two  other  B[MK;iBs  are 
occasionally  found  in  the  uriuaiy  passaf^etj  wliich  have  an  origin 
extraneous  to  the  urine.  These  hxajibrine  vr  blood  coj^creiiona 
and  prostatic  calculi. 

Urinary  concretions  always  contain,  in  addition  to  their 
proper  components,  slight  admixtures  of  animal  matters,  viz^ 
mucus,  epithelium,  pigment,  and,  generally  also,  more  or  leas 
desiccated  blood  and  pus. 

The  term  "  gravel "  is  given  to  concretions  of  small  dimen- 
sions, which  are  not  too  large  to  be  spontaneously  voided 
by  the  urcUira  ;  the  larger  musses  are  called  "  btoues,"  or 
"  calculi," 

Calculous  formations  are  said  to  be  primary,  when  they  are 
deposited  from  the  unchanged  urine,  owing  to  Bome  inlaTcnL 
vice  in  its  comj)Osition  ;  and  second^iryt  when  the  deposit  is  due 
to  ammoniacal  decomposition  of  the  urine  in  the  lower  urinary 
passages. 

It  is  essential  to  recognise  this  difference  in  order  to  under- 
stand the  mode  of  growth  of  urinary  calculi,  and  the  principles 
which  should  guide  their  medical  treatment. 

South  Midland 82 

West  Midland 63 

Northern 67 

YurkAhiro 75 

Loudon 89 

MoDDionthsliire  uid  WuUs Ul 

SuuUi-Kiui(«ru 99 

North  Midloud 101 

Eafttcru 12d 
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It  has  been  already  exf>Iainccl  that  whenever  the  urine  be- 
comes decomposed  and  animoniacfil,  its  earthy  conBtituents  are 
precipitated  as  a  sediment,  composed  of  phosphate  of  lime  and 
the  ammoniaco-magnosian  phoBphatc,  often  mixed  with  small 
qnantitie8  of  arate  of  ammonia  and  carbonate  of  lime.  This 
is  identical  with  the  secondary  phosphatic  deposit  on  urinary 
calculi.*  Its  production  is  due  to  the  transformation  of  urea 
into  carbonate  of  ammonia.  Any  obstacle  which  delays  the 
nrine  in  its  channels,  and  prevents  its  speedy  and  complete 
evacuation,  tends  to  bring  abont  this  change.  The  presence  of 
a  calculus  in  the  bladder  presents  a  condition  highly  favourable 
to  the  production  of  ammoniacal  urine,  and  to  the  precipitation 
of  the  secondary  phosphatic  deposit.  Accordingly  it  is  found, 
that  calculi  which  have  been  long  detained  in  the  bladder,  are 
frequently  covered  over  with  a  phosphatic  incrustation.  In- 
deedf  it  may  be  said  that  this  is  the  proper  ultimate  stage  and 
laat  chapter  in  the  hiatory  of  every  urinary  concretion,  unless 
its  career  be  cut  short  by  spontaneous  expulsion  or  removal  by 
surgical  oi)eration. 

The  epoch  at  which  the  secondary  deposit  begins  to  form  is 
quite  uncertain,  and  depends  on  the  concurrence  of  cystitis. 
Sometimes  small  calculi,  weighing  only  a  few  drachms,  are 
found  covered  with  a  thick  invefctment  of  phosphates  ;  in  other 
instances  largo  calculi,  weighing  many  ouuces,  are  found  with- 
out any  trnces  of  phosphatic  incniKtation.  So  long  as  the  urine 
remains  acid  the  surface  of  the  Btone  remains  IVee  from  phos- 
phates, but  as  soon  as  the  urine  becomes  freely  ammoniacal,  the 
fiecondary  deposit  begins  to  accumulate. 

It  follows  from  these  facts,  that  a  solvent  treatment  wliich 
may  have  been  applicable  in  the  early  existence  of  a  stone, 
ceases  to  be  so  when  the  urine  becomes  ammoiiiacal  and  a 
secondary  deposit  has  taken  place. 

The  principal  points  relating  generally  to  the  Btructure  and 
growth  of  urinary  calculi  are  embraced  in  the  following  propo- 
sitions : — 

I.  Calculi  may  consist  entirely  of  one  ingredient,  as  uric 


*  Tbe  fetid  mcnuUtioa  whldi  coven  public  urinals  U  likewise  of  simiUr 
BAturo. 
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acid,  oxalate  of  lime,  cystine,  &c.  ;  or  two  or  more  primi 
deposits  may  alternate  with  each  other  in  the  form  of  kycrs,  bo 
us  to  constitate  an  alt^mniing  cnlculns. 

2.  The  most  common  alternations  are  nric  acid  and  oxalate 
of  lime  ;  but  any  primary  deposit  may  alternate  with  any  other 
primary  deposit :  as  cystine  with  uric  acid  ;  uric  acid  with 
bone  earth  ;  or  oxalate  of  lime  imd  bone  earth.  The  two  last 
cases  are  however  excessively  rare.  The  number  of  layers  com- 
posing an  alternating  calculus  is  quite  uncertain  :  there  may 
be  only  three  or  four,  or  twenty  or  thirty.  The  thickness  of 
the  layers  varica  conversely  with  their  Tmmbor. 

3.  A  calculus  consisting  of  only  one  substance  has  nsually  a 
stratified  an-anpement,  and  exhibits  an  indefinite  number  of 
concentric  layers.  Such  is  osnally  the  stmcture  of  uric  acid, 
oxalate  of  lime,  and  phoaphatic  calculi.  But  sometimes  the 
calculous  matter  is  deposited  in  vertical  lines  radiating  from 
tiie  centre.  This  is  the  usual  atnicture  of  cystine  calculi.  Some- 
times one  poition  of  a  stone  bus  a  radiated,  and  another  portion 
a  stratified  formation. 

4.  Most  urinary  calculi  are  divisible  into  a  central  portion 
or  nuclevSy  and  an  enter  portion  or  body.  There  is  also  not 
unfrequently  an  outer  investment,  or  m«/,  of  phosphatic 
doix)sit. 

5.  The  nucleus  may  be  of  the  same  natm^  as  the  body,  op 
differ  from  it.  The  nucleus  may  consist  of  nric  acid,  oxalate 
of  lime,  or  any  other  primary  formation,  or  it  may  be  a  clot  of 
bIo<.Hl,  or  a  mass  of  mucibi ;  or.  lastly,  it  may  cuusiat  of  soma 
foreign  l)o<ly  introduced  from  witliout. 

6.  The  determining  causBS  of  the  formation  of  urinary 
calculi  are  still  but  imperfectly  known.  Tlie  more  usual  are 
the  following  : — (a)  An  excessive  proportion  of  the  precipitated 
ingredient  in  the  urine ;  (A)  A  too  acid  state  of  the  urine, 
which  diminishes  its  solvent  power  over  nric  acid  and  the 
urates  ;  (r)  An  alkaline  state  of  the  urine.  If  the  alkaloscencse 
be  due  to  fixed  alkali,  the  bone-earth  phosphate  and  car- 
bonate of  lime  are  liable  to  precipitation  ;  this  is  however  a 
very  rare  contingency  in  the  hamim  subject,  though  comman 
in  the  hcrbivora.  If  the  alkalescence  bo  due  to  carbonate  of 
ammonia,   the    secondary  phospliates    are  precipitated ;   {d} 
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Deficiency  of  chloride  of  Bodium  and  the  alknline  phosphates 
in  tbe  urine,  reducia  its  Holvunt  |K)wer  on  uric  acid  (Heilcr); 
(«)  The  presence  in  the  urine  of  an  abnormal  constituent  of 
sparinjtr  solubility,  such  as  cystine  or  xantliinc  ;  (/)  The 
accidental  presence  of  a  body  suitable  to  form  a  nucleus,  such 
as  a  small  mass  of  concrete  blood,  mncus,  epitlielium,  or  an 
extraneous  body,  such  as  a  bit  of  bougie,  a  piece  of  bone,  u 
wire  or  needle,  a  bit  of  sealing-wax,  and  so  forth. 


OF  THE  PARTICULAR  VARIETIES  OF  URINARY  GRAVEL  AND 
CALCULI. 


■ 


1.  Uric  add. — This  is  by  far  the  most  frequent  species  of 
orinary  concretion.  It  constitutes  probably  fire-siiths  of  all 
renal  concretions,  and  of  vesical  calculi  wliich  have  onlv  recently 
descended  &om  the  kidney.  As  gravel,  uric  acid  may  be  passed 
in  the  form  of  small  diettorted  crystalline  agglomerations,  or  as 
Lttle  spherical  bodies,  ranging  from  the  size  of  a  poppy  seed 
to  that  of  a  mustard  seed,  or  in  flattened  warty  concretions  ad 
large  a8  split  [>ea&  All  tliese  have  a  yellowish,  brownish,  or 
reddish  oalonr.  They  are  derived  from  the  kidney,  imd  may 
be  discharged  singly  or  in  numbers  at  irregular  intervals. 

When  retained  in  the  bladder,  they  grow  into  flutt4?ned  oval 
miculi,  sometimes  roundish,  sometimes  elongated  like  an 
almond.  They  vary  in  colour  from  a  light  fawn  to  a  deep 
brick-red,  according  to  the  quantity  and  natiu*e  of  the  urinary 
pigment  wliich  they  contain.  Their  isurface  is  usually  studded 
with  minute  tubercles,  or  mamillations,  which  are  worn  into 
smooth  facets  if  more  than  one  stone  co-exist  in  the  bladder. 
Tlicir  weight  varies  from  a  drachm  to  an  ounce,  but  sometimes 
reaches  four  or  five  ounces. 

Uric  acid  calculi  possess  considerable  hardness  ;  their  spec, 
grav.  is  about  1*5.  Uric  acid  is  best  recognised  by  the  mur- 
exid  test,  described  at  [>,  30,  It«  most  important  properties, 
from  a  therajxiutical  point  of  view,  are  iu  solubility  in  very  weak 
solutions  of  the  carbonates  of  potash  and  soda,  and  its  insolu- 
bility in  strong  solutions  of  the  same,  as  well  an  in.  water  and 
dilute  acids. 

Pathologically,  aric  acid  is  closely  related  to  gout.    Hence 
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tlie  freqacncy  of  uric  acid  ^rrnrel  and  stone  in  the  wealtliier 
classes  in  tho  middle  and  lat-er  periods  of  life. 

Tbe  urine,  in  tho  subjects  of  urio  acid  calcuJi,  is  acid,  and 
often  lii^h-coloured,  prone  to  deposits  of  uric  acid  crystals 
and  amorplions  urates. 

The  medical  treatment  of  this  class  of  calculi  Trill  be 
described    at  length   in    a   separate   section   (see    Solvent 

TaEATMENT). 

2.  Urah  c^mcrettans, — The  same  confusion  has  existed  re- 
specting the  composition  of  these  conci-etions,  as  respecting 
that  of  the  amorphous  urate  deposit.  Tliejr  are  usually 
designated  urate  uf  ammonia,  but  their  chemical  nature 
requires  rc-exaroination. 

They  constitute  small,  soft,  agglomerations  in  the  kidneys 
— rarely  in  the  bladder ;  and  are  almost  confined  to  young 
children.  Heller*  states  that  he  has  fonnd  them  several  times 
in  the  kidneys  and  ureters  of  sucking  infants  iu  the  Vienna 
Foundling  Hospital.  They  formed  small  in'egular  clumps, 
sometimes  heajjed  together  into  a  mass  as  largo  as  a  kidney 
bean.  Heller  encomitered  similar  calculi  on  two  occasions  in 
adolts.  Urate  calculi  are  very  rare,  and  never  reach  a  large 
size.  It  may  be  doubted  whether  the  calculi  deecril>ed  l)y  Prout 
as  urate  of  ammonia  were  really  anything  more  than  fawn- 
coloured  uric  acid. 

The  deposition  of  spiny  clumps  of  urate  of  soda  in  ihe 
urinary  passages,  is  not  uncommon  in  the  febrile  comjilaints 
of  infants  and  young  children,  especially  when  there  is 
temporary  retention  of  urine.  It  seeuis  not  unlikely  that  some 
of  tliese  clumps  may  be  retained  in  the  pelvis  of  the  kidney 
or  in  the  bladder,  and  become  the  nuclei  of  future  calculi  ; 
and  that  die  excesBivc  frutiueucy  of  calculi  in  children  is  due 
to  this  cause  (see  p.  4.^). 

The  urine  from  which  this  rariety  of  concretion  is  deposited, 
has  an  acid  re-action,  and  tlic  medical  treatment  is  identical 
with  that  of  uric  acid  calculi.  The  circumstftnces  under  which 
this  concretion  is  dejwsited,  must  be  carefully  distinguislied 
from  those,  iu  which  urate  of  ammonia  (of  undoubted  oompo- 

'  HaracoDcnUoacD,  p.  134. 
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eition)  is  deposited  in  on  ammoniacal  nrine  mixed  with  sccondaiy 
phosphates. 

Urate  concretions  are  dititiug;aiBhed  chcinicuUy  by  their 
solubility  in  hot  water. 

3.  Oialnts  of  lime  or  jmdbcrry  ealrulus. — Oxalate  of  lime 
may  be  discharged  as  minute  concretions,  or  gravel,  from  the 
kidney,  or  grow  to  be  a  stone  in  the  bladder.  In  the  former 
case  tiie  concretions  are  osually  smooth,  rounded,  greyish  dark 
bodies^  resembling  hemp-^eed. 

Vesical  calculi  of  this  cLags  are  exceedingly  hard,  and  break 
into  sharp  angular  fi-a^meuta  when  cnwhed  by  the  lithotrite. 
They  are  usually  of  a  Bpherical  Bhape  ;  their  surface  is  tuber- 
culated  like  a  mulberry  (V'l^.  33),  and  is  ufiually  of  a  blackish- 
brown  colour.  Sometimes  however  thoy  are  oval  and  smooth, 
and  of  a  blueish-gray  colour. 


FiQ,  S3.  OxAUto  of  lime  or  mulberry  Cftlraloi. 

The  nucleus  of  a  mulberry  calculus  is  frequently  composed 
of  uric  acid  ;  and,  conversely  (though  much  more  rarely),  a 
uric  ncid  Btone  msy  have  a  nucleus  of  oxalate  of  lime.  Dr. 
Boale  has  further  shown,  that  in  the  centre  of  a  uric  acid 
nucleus,  there  is  often  a  microscopic  clump  of  dumb-bells  of 
oxalate  of  lime. 

Calculi  composed  of  altemato  layers  of  oxalate  of  lime  and 
uric  acid,  are  more  common  than  those  composed  of  oxalate  of 
lime  alone.  These  layers  may  form  complete  concentric  cap- 
sules, or  be  pnrtial  and  imperfect.  In  the  latter  case  the  con- 
cretion is  amenable  to  the  solvent  and  disintegrating  action  of 
the  alkaline  carbonates  ;  in  the  former  it  is  wholly  beyond  the 
power  of  such  solvents. 


m 


n6 


GRAVEL  AXD  CALCCLUS. 


Oxalate  of  lime  is  inBolublc  in  alkaline  carbonates  and 
organic  acids  ;  but  it  dissolves  in  nitric  and  muriatic  acids. 
When  heated  before  the  blowpipe,  it  first  })lackenft,  and  finally 
leaves  a  bulky  white  ash.  of  caustic  lime,  which  blues  moistened 
litmus  paper. 

Daring  the  formation  of  oxalate  of  lime  calculi,  the  urine 
is  always  acid. 

4.  Ctjstitte, — Gravel  and  calculi  of  cystine  belong  to  the  rarer 
spocies  of  xirinarj'  concretions.  They  are  usually  found  in  the 
bladder  as  large  calculi,  but  sometimes  they  are  discharged 
spontaneously  as  gravel.  1  have  in  my  collection  a  email 
calculus  of  pure  cystine,  weighing  only  a  grain  and  a-half ;  it  is 
one  of  several  passed  at  divers  periods  by  an  artisan.  It 
forms  a  light  yellow  lenticular  mass,  with  a  rough  surface. 
Sometimes  vesical  calculi  of  cystine  attain  a  weight  of  three 
or  four  ounces.  They  are  usually  egg- 
shaped,  of  a  full  lioufiy-yelluw  coloiu", 
mamillated  ou  the  surface,  and  Iub- 
trousy  as  if  studded  with  minute  crys- 
tals.  "Wlien  cut  into,  they  show  a 
radiated  structure,  and  an  obscurely 
transparent  brilliance  like  yellow  lieee'- 
wax.  They  are  usually  composed  of 
i***^  pure  cystine,  unmiicd  with  any  other 

substunc'c.  Sometimes  they  have  a  nucleus  of  uric  acid,  la 
a  specimen  in  the  Museum  of  the  Mancliester  Infinuary  (Fig. 
34)  the  central  nodule  is  uric  acid  ;  around  this  is  a  body  of 
pure  cystine  ;  overlying  this  a  layer  of  mixed  uric  acid  and 
cystine  ;  and  enveloping  the  whole  a  crust  of  secondary  phos- 
phates, mixed  with  c)*stiue. 

Cystine  calculi  possess  the  curious  property  of  assuming  a 
pale  green  colour  when  long  exi)oscd  to  full  daylight.  The 
specimen  just  referred  to  atlbrdod  an  interesting  example  of 
this  change.  The  calculus  had  been  divided  cfjuaturially  ;  one 
half  lay  in  tiie  cabinet  with  its  cut  surface  downwards,  and  the 
other  half  with  the  cut  surface  upwards,  exposed  to  the  light. 
The  latter  had  a  delicate  emerald  green  tint,  while  the  former 
preserved  its  original  ycUow  colour. 
Another  curious  circumstance  in  the  hifltorr  of  cystine,  is  ita 
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tendency  to  run  in  families.  Dr.  Marcet  gives  an  account  of 
two  brotiiers  in  whose  kidneys  cyfitine  calculi  were  found. 
Both  Lenoir  and  Civiale  extracted  cystine  calculi  from  the 
bladders  of  two  brothers.  Toel  relates  the  liistoiy  of  two 
aibtera  who  voided  cystine  with  the  urine. 

Cystine  calculi  are  much  more  friable  than  uric  acid  or  oxa- 
late of  limo.  They  arc  easily  scraped  with  the  nail,  and  offer 
especially  fevourable  objects  for  treatment  by  lithotrity. 

Cystine  is  recognised  with  great  facility.  If  a  particle  be 
placed  on  a  watch-glass,  or  on  a  slip  of  glass,  and  treated  with 
caustic  ammonia,  it  speedily  dissolves  ;  by  exposure  to  the  air 
for  a  few  hours,  the  volatile  alkali  exhales,  and  beautiful  sLx- 
sided  crystals  are  deposited,  which  are  highly  characteristic  (see 
Fig,  12),  Cystine  is  also  soluble  in  the  mineral  acids  ;  and  in 
the  fixt3d  alkalies  and  their  carbonates ;  but  it  is  precipitated 
by  organic  acids  and  by  carbonate  of  ammonia. 

5.  Xanthine  calculi  are  excessively  rare.  (See  XANTHDfB, 
p.  59.) 

6,  Fatty  or  8apo)iaceou8  eoncreti&tis,  Uroafealifh  (of  Heller). 
In  the  Museum  of  the  College  of  Surgeons  of  London,  there  are 


Flo,  ifi.    Section  of  n  liCtty  or  BApdniicenus  i.-o»creti(in  (urotUalith)  Rurromided 
witb  phi«ph«tcA— from  the  Miueiizo  oi  tb«  London  CoUag«  oi  Surgvont. 


two  majrniScent  specimens  of  vesical  calculi,  composed  of  a 
central  fatty   or  sa^iouaceous  moss   surrounded   witli  u  thick 
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iDTGstracnt  of  phosphates  (Fig.  85).  ISoth  belonged 
Hunter's  collection,  and  both  are  tigurod  and  described  in  the 
catolofrne  of  calculi  published  in  1842,  They  are  described  as 
"  consisting  of  the  earthy  phosphates  deposited  upon  a  mass  of 
oleate  and  morgarate  of  lime."  This  mass  is  of  a  light 
yellow  colour,  and  its  uregulorities  correspond  with  those  of 
the  cavity  in  which  it  loosely  lies.  At  p.  129  of  the  cata- 
logne,  the  following  ingonioas  romai'ka  ore  made  respecting 
the  prcbalde  origin  of  these  stones  : — "  On  account  of  some 
real  or  supposed  disease  of  the  bladder,  a  solution  of  soap  has 
been  injcciod  into  iU  cavity  ;  mutual  decomposition  between 
the  soap  and  the  salts  of  the  urine  has  been  the  necessary  re* 
Bult ;  the  alkali  of  the  former  uniting  with,  and  forming  solublo 
compounds  with,  the  phosphoric  and  other  acids  of  the  nrine, 
while  the  earthy  bases  of  the  urine  have  precipitated,  in  com- 
bination vri\X\  tiie  fatty  acids  of  the  soa]),  in  the  form  of  a  semi- 
gelatinous  sparingly  solultle  eomiMund,  being  in  fact  an  earthy 
soap  ;  this  substance,  acting  as  a  foreign  body  in  the  bladder, 
has  induced  the  deposition  of  the  phosphates,  and  given  rise  to 
the  formation  of  a  calculus." 

The  fatty  or  stiponaceous  masses  here  described  are  probably 
of  the  same  nature  as  those  described  bv  Heller  in  ld45,  and 
named  by  him  Urosfealith*  Only  one  other  case  has  beea 
published  ;  it  was  observed  by  Dr.  W.  Moore  in  ISOS.f 

Heller's  patient  was  a  man,  24  years  of  age,  who  passed  a 
number  of  small  concretions  about  as  large  as  peas.  When 
fresh,  they  were  soft  and  elastic,  like  india-rubber,  but  dried 
into  hard,  brittle,  wax-like  masses.  They  dissolved  readily  in 
canstic  potash,  forming  a  soap.  They  also  dissolved  readily  in 
ether,  but  with  difficulty  in  alcohol.  In  hot  water  they  did 
not  dissolve,  but  softened.  They  melted  witli  heat,  and  even- 
tually burned  with  a  bright  yellow  tlumo,  exhaling  an  odour 
of  shellac  and  benzoin.  They  coutamed  a  hu-go  quantity  of 
earthy  phosphates. 

Dr.  Moore's  Bpecimcns  consisted  of  two  very  small  dark- 
brown  calculi,  whicii  had  a  soft  wax-like  consistence,  and 
appeared  to  consist  of  a  lime  soap.    They  partly  dissolved  in 

*  HAmconcrcUotieii,  p.  148;  also  Heller's  Arcbiv,  Bd.  H.,  p.  1. 
•f  Uubliu  (^luuterl^r  Joam.  of  Med.  Sdeaoe,  ToL  xvii.,  p.  473. 
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hot  alcohol ;  and  the  eolation,  when  cold,  deposited  a  whitish 
matter,  which  exhibited  numerous  fat  globules,  but  no  crystal- 
line ])late8.  When  incinerated  before  the  blow-pipe  they  yielded 
a  white,  alkaline,  calc*ai*eous  ash.  A  year  later,  Dr.  Moore  re- 
ceived from  Dr.  R.  Adams  two  calculi  taken  from  the  body  of 
this  patient.  One  was  a  large  phos]>hatic  stone,  in  the  centre 
of  which  was  a  cavity  containing  some  of  the  same  dark-brown 
substance.  Dr.  W.  Davy,  who  examined  a  portion  of  this, 
judged  it  to  be  composed  of  lime  "  in  combination  with  the  fat 
or  waiy  substance  forminjj  some  organic  combinations  with 
the  fatty  acids  " 

7.  Carbonate  of  litne. — Concretions  of  carbonate  of  lime  are 
of  extreme  rarity  in  the  human  subject.  Those  which  have 
been  described,  were  of  small  dimensions,  varying  iVom  the  size 
of  a  pea  to  that  of  a  hazel-nnt,  smooth  on  the  surface,  grey, 
yellowish,  or  bronze  coloured — sometimes  with  a  metallic 
lustre,  and  generally  very  hard. — (See  Caeb.  Lihe,  p.  71.) 

8.  Basic  p?ioaphate  of  h)m  or  Bone-earth. — Concretions  of 
this  substance  alone  are  very  rare.  They  were  formerly  con- 
fbmxded  with  the  mixed  phosphates  which  constitute  the 
secondary  deposit.  They  vary  in  size  from  a  pea  to  o  hen's 
egg.  They  are  wliite  and  chalky  in  apfiearance,  and  of  a  soft, 
smoothish  exterior,  with  an  earthy  fracture.  Sometimes  their 
texture  is  loose,  sometimes  very  compact. 

Bone-earth  rarely  alteniatea  with  any  other  deposit  ;  occa- 
sionally, however,  it  does  so.  There  is  a  fine  specimen  in  the 
mnseum  of  the  Manchester  Infirmary,  in  which  bone-eartli 
alternates  with  uric  acid. 

When  the  urine  is  rendered  alkaline  by  alkalising  salts,  or 
becomes  alkaline  after  a  meal,  the  bone-earth  phosphate  is 
sometimes  abmidantly  deposited ;  but,  from  its  uncrystalline 
condition,  it  has  very  little  tendency  to  agcjlomorate  into  concre- 
tions. Patients  may  pass  an  alkaline  and  turbid  urine  (from 
this  cause)  for  months,  without  practically  any  risk  of  the  for- 
mation of  a  stone,  as  is  daily  witnessed  in  the  now  favourite 
method  of  treating  ac:ute  rlteumatism  by  alkalies. 

9.  Mueii  or  seroml/fry  phosphates  {fusible  culcuUis). — The 
composition  and  production  of  this  deposit  from  auimoniacal 
mine  has  been  already  explained.    It  rarely  forms  the  entire 
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of  a  urinary  calculus  j  but  more  commonly  eucruBts  calculi  of 
some  other  species,  or  an  extraneous  body  wluch  acts  as  n 
nucleus  (Fifr.  3C).  Concretions  of  tfuH  substance  are  frequently 
formed  ai'ound  the  inequalities  of  fungous  or  other  growths  of 


"s^ar 


t-^>Aff^.Jk 


Pio.  M.  SeetluB  uS  a  concreUoo.  eotuUting  nf  e  vact  miua  of  tha  mUod  phoc|ihat«t, 
dopottitod  on  ft  oftloulu*  of  oxoUbe  of  Umo.* 

the  urinary  organs.  Calculi  of  the  mixed  ])ho8pliatcs  may  go 
on  increasing  for  an  indefinite  period,  and  conipletely  till  the 
bladder,  attaining  a  weight  of  10,  20,  or  even  30  ounces-f 

In  their  physical  characters,  fnsible  calcnli  most  resemble  the 
bone-earth  phosphate.  They  are  usually  lax  and  friable,  com- 
posed of  concentric  lamina?,  or  irregular  ;  often  studded  on  the 
surface  with  brilliant  glistening  points  of  triple  phosphate 
crystals.  They  readily  break  down  under  the  iithotrite  ;  but  the 
general  irritation  of  the  !*ysteni,  and  the  frequent  co-existence 
of  grave  anatomical  lesions  in  the  urinaiy  passages   or  the 


*  From  R  (Imnring  in  th«  pommsriod  nf  Mr.  Soutiiam.  Tho  history  of  kliia 
•tone  (which  was  aueceasfaUj  reroovcl  l>y  t)ic  rccto-vesical  npcratlon)  ii  giroa 
by  Mr.  Sonthain  in  the  42a(l  Tol.  of  Um  Metltco-ClunirKicol  Tniusaclions. 

t  Dr.  HyLterhoevea.  of  BnuHlei,  witLJrew,  by  the  aiipm-pul>id  operatioiif 
^m  the  bladdvr  of  ■  toao,  %f.vA  thirty-nioe,  an  enonaous  oval  concretion 
woighiug  40(  ouDeffl.  and  neaauring  round  its  loof;est  diameter  17  inches.  I 
belicTe  this  is  the  largrat  ever  cxtract«d  from  ■  liring  per^n.  It  bad  been 
growiDt:  from  tU«  age  uf  iwelve.  (Leioy  d'£tioUes  (fili;.  Traits  pratique  d«  U 
Gr^rcUe,  Fuii,  1&03.) 


BLOOD  COXCUETIOXS. 


223 


■ 


kidneys,  render  these  cases  nnfavourable  subjects  for  opemtion. 
They  are  especially  suited  for  a  solvent  treatment  by  means  of 
acid  injections,  throMm  into  the  bladder  in  the  manner  practised 
by  Sir  B.  Brodie. 

Chemically,  this  concretion  is  characterised  by  fusing  into  an 
enamel,  when  strongly  urged  by  the  blow-pipe.  It  is  rery 
soluble  in  acids,  especially  the  mineral  acids  ;  but  wholly  in- 
soluble in  water  and  alkalies. 

10.  Fibrine  ami  hhod  concretwns, — Marcet  gives  an  account 
of  a  small  calculus  about  the  size  of  a  large  pea,  wliich  was 
passed,  after  much  suflering,  by  a  gentleman  between  50  and 
55  years  of  age.  lie  had  been  suffering  for  two  or  three  years 
from  symptoms  of  urinary  calculi,  and  had  previously  passed 
three  similar  coucrctious.  The  specimen  examiued  by  Mtux^et 
had  a  yellowish-brown  colour,  somewhat  rcHcmbliug  bees*- 
wax.  Its  hardness  was  also  nearly  that  of  bees'-wax.  Its 
surface  was  uneven,  but  not  rough  to  the  toach  j  it  was  some- 
what elawtic.  When  examined  chemically,  it  answered  to  re- 
actions of  fibrtne. 

A  small  concretion,  about  the  size  of  a  small  pea,  was  handed 
to  me  for  examination  by  my  colleague,  Mr.  Beevcr.  It  had 
been  passed  by  a  man  of  thirty-five,  whose  urine  was  not  albu- 
minous. Its  texture  was  hard  and  brittle,  its  external  KurPace 
rough,  its  colour  dark  reddish -brown.  It  swelled  into  a  voln- 
minous  coal  under  the  blow-pi|)c,  and,  when  fully  incinerated, 
left  a  very  scanty  white  ash.  It  was  evidently  composed  of 
inspissated  blood. 

A  patient  whom  I  recently  saw  with  Dr.  Holland  was  in  the 
habit  of  passing  numbers  of  blood  concretions  of  a  softer 
texture.     He  had  previously  suflured  from  hematuria. 

Numerous  similar  concretions  were  found  loose  in  the  infun- 
dibnln  and  [K^lvis  of  the  kidney,  in  the  case  of  ruptured  kidney 
already  dt'scrilxid  at  p.  100. 

My  collection  contains  a  very  fine  blood  concretion,  taken 
from  the  bladder  of  a  sliecp  (Fig.  37^.  The  specimen  was  pre- 
sented to  me  by  Mr.  Lund.  It  is  as  large  as  a  small  walnut, 
very  light — wcighmg  only  37  grains.  It  is  nearly  spherical, 
and  exceedingly  rugged  on  the  surface,  which  is  studded  all 
over  witli  reddish-black  warty  projections.    This  dark  warty 


221 


GRAVEL  A2JD  CALCULUS. 


Fto.  S7. 

Blood  oi>ncr«tlac]  fhim  tho 
bkdtlsr  oi  «  iheeik 


part  forms  the  oat«r  crust  of  the  concretion,  is  very  brittle, 
and  breaks  with  a  lustrons  fracture.  "When  sawn  through,  tie 
rough  outside  crust  is  found  to  be  about 
a  line  thick ;  it  invests  an  oval  body, 
which  hus  un  even,  shaqHy  df^fincd  out- 
line. The  body  has  tlic  apfiearance  of 
baked  clay ;  it  is  of  nut-brown  colour* 
and  easily  scrajied  with  the  nail.  It 
breaks  with  a  dull  fracture,  like  a  piece 
of  catechu.  Examined  chemically  and 
microscopically,  both,  body  and  cmst 
were  found  to  possess  the  chiiractera  of 
concrete  blood.  The  scanty  ash  obtained  by  calcination  gave 
abundant  evidence  of  iron. 

All  these  instances  appear  to  have  been  connected  with  the 
occurrence  of  renal  haematuria.  Such  concretions  sometimes 
serve  as  nuclei  for  uric  acid  or  oxalate  of  lime  calculi.* 

11.  Prostatic  calculi, — Although  these  are  not,  strictly  speak- 
ing, urinary  products,  they  are,  in  very  rare  instances,  dis- 
chai^ed  spontaneously  with  the  urine,  and  therefore  deserve 
some  notice  on  this  connection. 

Mr.  H.  Thompson,  who  ha.s  investigated  this  subject  with 
great  care,  states  that  the  existence  of  concretions  in  the  pros- 
tate is  almost  universal  aft^r  the  age  of  puberty.  He  found 
them  invariably  present  in  seventy  prostates  which  he  exam- 
ined from  persons  above  twenty.f 

They  Inigin  as  minute,  globular,  transparent  bodies  in  the  fol- 
licles of  the  gland.  At  first,  they  are  wholly  composed  of  an 
albuminous  matter,  arranged  in  concentric  layers  round  a  vcsi* 
cular  nucleus.  Rut  as  they  grow,  they  arc  gradually  more  and 
more  impregnated  with  mineral  matter,  until  at  length  they 
attain  the  hardness  of  the  hardest  urinary  calculi.  As  a  rule, 
they  produce  no  symptoms,  and  their  existence  is^  perhaps, 
hardly  to  bo  looked  on  as  a  disease.  They  usually  vary  iu  size 
from  a  poppy  seed  to  ^j/^nr  of  o^  inch. 

In  some  cases,  however,  the  process  does  not  stop  liere.  The 
earthy  material  is  deposited  in  great  quantity  ;  and  large  con- 


I 


•   WilBr.n'i  Lectum  ou  the  Urinnry  Orgnnft,  p. 
t  H.  Tbompbon,  On  th«  Enlargoii  PrvsUitc. 
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cretions  are  formed,  -which  encroach  on  the  glandular  tissue, 
and  project  into  the  urutlira  in  tho  form  of  oblong  masses, 
which  require  oijerative  procedures  for  tlieir  removal. 

A  remarkable  and,  so  far  aa  I  know,  unique  example  of  tlie 
spontaneous  expulsion  of  vast  numbers  of  minute  pi\)&tatic 
calculi  recently  fell  under  my  notice. 

The  patient  was  a  gentleman,  seventy  years  of  age,  suffering 
from  enlarged  prostate,  under  the  care  of  Jlr.  Geortre  Hunstonc, 
of  this  town.  On  the  20th  of  April,  1864,  Mr.  Hunstone 
brought  me  a  specimen  of  the  lu-ine  tor  examination.  It  was 
ammomacul,  and  contained  a  good  deal  of  pus.  At  the  bottom 
of  the  phial  were  a  hir^e  number  of  minut-e  amber-coloui*cd 
calculi — the  largest  of  which  were  obout  the  size  of  jM>pj>y- seeds, 
and  the  araalleat  only  just  visible  to  the  naked  eye,  as  brigJit 
specks.  On  subsequent  occasions  Mr.  Hunstone  brought  me 
additional  quantities  of  urine  containing  similar  bodies.  Alto- 
gether I  obtained  about  eight  giiiins  of  these  calculi;  they 
were  easily  separated  from  the  urine  by  levigatiou  and  dccan- 
t^tion.  Mr.  Hunstone  stated  that  the  patient  had  been  iu  the 
habit  of  voiding  these  calculi  for  some  months,  at  frequent 
intervals.  The  patient  died  some  few  mouths  back,  aiul,  nufor- 
tunately,  no  opiwiiuuity  was  afforded  of  making  a  jtost-mortem 
ejcaminiition. 

The  largest  of  the  specimens  in  my  possession  is  about 
the  size  of  a  umstard  seed ;  there  are  a  good  mauy  as 
large  as  poppy-seeds ;  but  several  hundreds  are  less  than 
a  quarter  of  this  size,  and  many  thousands  arc  still  smaller. 
They  are  mostly  spherical  in  shape  ;  many  are  nidely 
cubical  or  pyramidal.  They  possess  a  full  imiber  colour, 
and  ore  finely  translucent.  Under  tho  microscoi^c  they  pit;- 
Bent  the  appearances  represented  in  Fig,  38,  and  exhibit  on 
infinite  series  of  concentric  lines.  The  centre  or  nucleus 
is  variously  comjwsed.  In  some  of  them  it  is  an  object 
resembling  a  ghmdular  cell,  in  others  a  prismatic  crystal, 
iu  others  amorphous  earthy-looking  matter.  In  some,  again, 
the  nucleus  \^  double,  in  others,  treble,  or  even  quadiuplc 
(Fig.  3f<).  With  jwlarizeil  light  they  disjilay  a  dark  cross, 
as  represented  in  the  lower  right-hand  corner  of  the  figui-e. 
Wlicu  crushed  they  break  into  ongukr  fragmeuts. 
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Tlio  calcnii  diysolve  rapidly  in  mineral  acids,  with  abundant 
disengagement  of  carbonic  acid — Ivaviug  ragged,  brown,  flaky, 


Pio.  &S,  ProsUdc  dUeuU  ipoBtnneotuIy  vcrfdod  with  tb«  urine— highly  mo^pilfiod. 

organic  remnants.  Acetic  acid  acta  very  slowly  upon  thexQ, 
without  discngfig^ement  of  carbonic  acid;  but  in  the  course  of  two 
or  three  days  all  the  mineral  matter  is  taken  up,  and  the  animal 
matrijc  is  left,  as  soft,  light  balls,  preserving  the  etmtified  ap- 
pearance of  the  original  calculi,  but  with  a  diminution  of  their 
original  translucency.  They  are  unaffected  by  caustic  potash. 
The  murexid  test  yields  not  the  slightest  evidence  of  uric  acid. 
When  heated  to  whiteness  before  the  blow-pipe,  their  surfaces 
ftiee  into  a  brilliant  iron-grey  enamel,  which  protecte  the 
deeper  parts.  As  the  incandescent  calculi  ct>ol,  the  enamelled 
surfaces  crack  into  numerous  minute  ]X)lygonal  spaces.  When 
pulverised  and  incinerated,  the  resulting  ash  does  not  change 
the  colour  of  moistened  litmus.  The  solution  of  the  calcnii 
in  muriatic  acid  throws  down  an  abundant,  white,  floccolcnt 
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precipitate,  when  saturated  with  caustic  ommonia.  Theac 
reactions  indicate  that  they  are  composed  of  an  animal  matrix 
imprejsniated  with  a  mixture  of  phosphate  aad  carbonate  of 
lime.* 


■ 


ON  THE  DIAGNOSIS  OF  THE  SPECIES  OF  mn^ARY  CALCULI 
WITHIN  THE  BLADDER  OE  KIDNEY'. 

It  would  greatly  facilitate  the  choice  of  the  most  appropriate 
treatment,  in  on  individual  case  of  urinary  calculn.s  if  it  were 
possible  to  ascertain  beforehand,  the  exact  nature  of  the  con- 
cretion. This  remark  applies  equally  to  surgical  and  to 
medical  treatm^it,  bat  more  strongly  to  the  latter  than  to  the 
former. 

The  degree  of  precision  of  this  knowledge,  attainable  in  dif- 
ferent cases,  varies  a  good  deal.  The  most  certain  knowledge 
ia  gained  when  a  person  who  has  heen  in  the  habit  of  sponta- 
neously voiding  small  concretions  becomes  afterwards  the  sub- 
ject of  stone.  In  snch  a  case,  the  examination  of  the  calculi 
previously  passed  (supposing  them  to  have  been  preserved) 
throws  a  sure  light  on  the  nature  of  the  one  retained — provided 
the  epoch  at  which  the  former  were  voided  be  not  too  remote, 
and  the  characters  of  the  urine  continue  to  correspond. 

In  the  absence  of  this  kind  of  evidence,  certain  knowledge  of 
the  nature  of  the  st-oue  is  ruruly  attumable ;  but  still,  it  is  gen- 
erally possible  to  indicate — from  the  character  of  tlie  urine, 
the  constitution  of  the  patient^  and  the  known  relative  fre- 
quency of  the  several  species  of  stone — with  strong  prohnhiUttj, 
the  species  to  which  it  belongs ;  and  also  (and  with  still 
greater  certainty)  some  of  the  species  to  which  it  does  tiot 
belong. 

With  regard  to  the  character  of  the  urine,  the  most  important 
indications  are  supplied  by  the  nature  of  its  re-action,  and  the 
character  of  the  deftosit  which  may  be  precipitated  from  it. 
The  re-action  of  the  m-ine  may  be  iji)  acid ;  (//)  alkaline  from 
fixed  alkali;  or(r)  alkaline  from  carbonate  of  ammonia. 

a.  If  the  urine  hQocid^  the  stone  is  ahnost  sure  to  bo  uric  acid 


*  I  have  places)  a  ttpccimeo  of  theie  cnrionn  calculi  in  the  Museum  of  the 
London  Ca|lt;ge  of  ijurgeono. 
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or  oxalate  of  lime,  or  a  mixture  of  these  two.*  These  two  de- 
poftita  alternate  with  each  other  bo  i^qncntly,  and  at  such 
Bltort  iutervals,  that,  if  the  urine  be  iVee  from  a  uric  acid  or  an 
oxalate  of  lime  Bediment,  there  is  nothing  to  indicate  directiy, 
whidi  of  the  two  species  the  stone  belongs  to.  But,  as  uric 
acid  is  much  more  common  than  oxalate  of  lime,  the  probabi- 
lities are  considerably  in  favour  of  the  former.  If  the  urine,  on 
coolinj,^,  deposit  abundantly  either  uric  acid  or  oxalate  of  lime, 
and,  d/tfrtfijn\  if  either  of  these  deposits  are  found  in  the  urine 
at  the  moment  of  emiasion,  there  is  strong  probability  that  the 
surface  of  the  stone  is  of  tlic  same  nature  j  but  this  gives  no 
warrant  of  the  comiwsition  of  tlie  deejier  stmta. 

Vesical  calcnli  are  mnally  more  complex  in  their  compo- 
sition than  renal  Uilculi.  The  latter  are  almost  alwaj^s  com- 
poeed  of  one  single  ingredient  j  but  the  former  are  frequently 
composed  of  more  than  one  ingredient.  The  longer  a  cal- 
coIds  has  resided  in  the  bladder,  the  more  complex  will  its 
composition  probably  bo  ;  and  conversely,  the  more  recent 
its  descent  from  the  kidney,  the  more  likelihood  that  it  is  com- 
posed of  but  a  single  ingredient.  If,  iberefore,  the  urine  be 
acid,  and  tlie  calculus  of  recent  date,  the  probabilities  are 
gi'catly  increased  that  it  is  composed  of  uric  acid  alone. 

As  mnlberr}'  cjilcnli  have  rough  surfaces,  they  usually  produce 
more  violent  irritation  of  the  bladder  than  the  smoother  stones 
composed  of  uric  acid.  This  indication  is,  however,  of  little 
practical  value,  and  the  exceptimis  to  it  are  numerous. 

Persons  of  gouty  disj^osition  are  more  likely  to  be  the  eub- 
Jects  of  uric  ac!id,  than  of  oxalate  of  lime  calculi. 

k  If  the  urine  bo  alkaline  from  fixed  Mali  the  stone  will  1x5 
composed  either  of  bone-earth  phosphate  or  cai-bonate  of  lime. 
Both  are  of  extreme  r^ty. 

€,  If  the  urine  bo  nlkalme  frmn  carhmnte  of  ammonia^  the 
composition  of  the  nucleus  and  body  of  the  calculus  can  no 
longer  be  divined  ;  but  its  surface  or  crust  is  sure  to  be  com- 
posed of  the  mixed  phosphates.    The  depth  of  this  crust  can 


*  Oooeretioni  of  uotfaine.  itbrine,  and  fattj  nuitten,  are  altogetliftr  l«ft  <mt 
of  eoiuideralion,  <*fi  Aocouut  nf  Uicir  extr(«ro<*  ini-ity.  Ojrstiuo  is  uWt  exraiaiTeljr 
rare ;  and  if  e;uib«  cr^italfl  bo  nvi  fuo&d  ia  the  depoai^  it  nay,  ptiLclicalljr, 
be  lik«iriBe  excludird. 
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onlj  be  conjectTircd  from  the  intensity  of  t!ie  amraoniacal  reac- 
tion, the  qnantitj  of  pus  and  flakes  which  are  discliarged  with 
the  urine,  and  the  len^h  of  time  during  which  this  state  of 
nrine  has  persisted.  Care  must  be  taken  to  ascertain  if  the 
urine  be  ammoniacal  at  fhs  nwwent  of  etnu»ion ;  for  in  most 
cases  of  stone  there  is  some  degree  of  C3r8titis ;  and  the  presence 
of  pns  causes  a  urine  which  was  passed  acid^  speedily  to  become 
ammoniacal.  The  degree  of  the  ammoniacal  reaction  is  best 
judged  of  by  the  intensity  of  the  ammoniacal  odour,  by  the 
gelatinised,  or  loose,  condition  of  the  pus,  and  by  the  abundance 
of  triple  phospliate  crystals.  If  the  urine  be  only  very 
feebly  ammoniacal,  or  have  only  recently  become  ammoniacal, 
the  phosphatic  crust  may  be  only  a  thin  film.  In  the  case  of 
lar^  or  old  phospliatic  concretions,  fragments  of  phosphatic 
Sebri9  are  frequently  voided  with  the  urine.  If  the  ammonia- 
cal reaction  of  the  urine  is  once  established  in  a  case  of  stone, 
it  seldom  afterwards  gives  place  to  an  add  reaction. 
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CBxri.LLnB — On  the  DUsolution  of  QrArel  and  Stone  in  the  BlAddfir,  (tnuB- 

laleJ  by  EJwiu  Lm).     Med.  Ghk.  1837.  p.  430. 
Co.  FvriT— Du  Tnitemeat  lUdie&l  dea  Calenii  UrinAire«  par  lea  Baox  do 

Vichy.     Paris,  1834. 
Cb.  FsTrr^Noavelles  Oboornitioas  de  (hwriaoiig,  etc     Faria,  1837. 
Cb.  Petit— Da  Hcwie  d' Action  des  Eaux  Miu^ral<.-8  de  Vichy.     Farij^  1850. 
ClTlALS— Du  Tmit«nieDt  lledical  de  la  Pierre.     Paru,  1840. 

Two  objects  are  to  be  held  in  view  in  the  medical  treatment 
of  gravel  and  calcnli,  namely,  (A)  to  prevent  the  formation  of 
a  concretion  when  a  tendency  tliereto  exists ;  and  (B)  to  dis- 
solve or  facilitate  the  expulsion  of  concretions  already  formed. 
The  treatment  of  the  organic  lesions  which  are  incidental  to 
the  presence  of  calculi  in  the  urinary  pas8ay:ey,  will  be  consi- 
dered— ^in  so  far  as  they  implicate  the  kidneys  and  their  imme- 
diate appendage»— in  Part  III.  with  the  other  organic  affectiona 
of  the  kidneys, 

(A)    PREVENTIVE  TREATMENT. 

The  disposition  to  the  production  of  gravel  and  etone  gene- 
rally passes  by  ondetcctcd,  until  a  concretion  is  actually  formed. 
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The  gcnerul  health  is,  usnallj.not  markedly  disturbed,  and  the 
locttl  symptoms  only  attract  attention  when  the  urinary  pas- 
sages begin  to  recent  the  presence  of  the  foreign  body. 

Sometimes,  however,  the  practitioner  l>ecomes  aware  before- 
hand, from  the  character  of  the  urine  or  other  circnmstaucca, 
that  the  formation  of  a  stone  is  a  probable  event  unless  preven- 
tive means  be  adopt'Cd. 

The  occurrence  of  a  dejwsit  of  uric  acid  or  oxalate  of  lime 
ailcr  the  nrinc  lias  stood  some  hours,  indicates  no  special  risk 
of  the  formation  of  a  stone  ;  but  if  either  of  these  substances 
be  voided  with  the  nrine,  as  gravel,  such  a  risk  does  certainly 
exist,  and  demands  to  be  provided  for.  Again,  if  the  urine, 
although  clear  when  voided,  lots  fall  a  crystalline  deposit  Im/ort 
it  has  rompleU>ly  cooffdy  as  may  sometimes  be  seen,  especially  m 
children,  the  danger  of  the  formation  of  a  btone  cannot  Ijg  over- 
looked. The  presence  of  cystine  in  the  nfine  Ik,  at  all  times,  a 
circumstance  which  demands  precuutiuns  against  the  formation 
of  a  calculus.  The  existence  of  an  ammoniacal  state  of  the 
unne,  also,  always  involves  a  risk  of  the  deposition  of  tlie 
secondary  jthosphates. 

Independently  of  the  existing  state  of  the  nrine,  evidence  of 
a  calculous  tendency  is  Bometimcs  obtained  Jrom  tlm  antece- 
dents of  tltt^  }iatient.  If  the  [wtient  have  recently  voided  a 
concretion  with  the  urine,  or  if  one  have  been  remoTe<l  from 
his  bladder  by  sm'gieal  oiKjration,  there  is  reason  to  apprehend 
a  continuance  of  the  calculous  tendency,  and  the  formation  of  a 
new  concretion. 

Under  any  of  these  circumstances,  preventive  measures  are 
demanded.  These  may  be  divided  into  fffincral  and  »j)eciaL 
The  former  a])jtly  to  calculous  tendencies  of  every  kind ;  the 
latter  to  tlu-eatened  formation  of  some  particular  species  of 
stone. 

Among  the  general  indications,  the  most  important  is  to 
obviate  undue  concentration  of  the  urine.  This  is  effected  by 
the  systematic  ase  of  increased  quantities  of  aqueous  di'inks. 
The  urine  is  apt  to  reach  the  greatest  degree  of  concentration 
at  hours  remote  from  meal-times  (especially  during  the  two  or 
three  hours  which  precede  a  late  dinner),  and  during  Uie  honra  of 
Bleep.    At  these  periods  the  tlow  of  the  urine  is  exceedingly 
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8c&nty  ;  it  is  long  delayed  iu  the  bladder  before  there  is  any 
call  for  its  evacuation  ;  iU  solid  constituents  are  in  excessive 
proportion  to  the  watery  parts,  so  that  the  urine  resembles  a 
Bupersaturated  saline  solution  ;  it  is  alw)  vct}*  acid.  Here  are 
united  all  tiie  conditions  most  favourable  to  the  sejiHration  of 
some  of  its  less  soluble  comiKinenls.  Dr.  Prout  pointed  out 
that  the  recumbent  posture,  during  sleep,  furnished  an  nddi- 
tioual  source  of  apprehension,  inasmuch  as  the  urine  is  no 
longer  aided  in  its  desL'ent  by  the  force  of  gravity  ;  it  therefore 
lingers  and  accumulates  in  the  pelvis  of  the  kidney,  and  is  liable 
to  dei)08it  some  of  its  constituents  therein. 

All  these  untoward  c<Dntingcncic8  arc  obviated  by  the  simple 
expedient  of  taking  a  tumbler  of  water  a  couple  of  hours  before 
dinner,  and  another  before  retiring  to  rest.  By  this  means 
the  urine  is  diluted,  and  its  e»cai>e  hastened  at  the  periods 
when  it  would  otlicrwise  be  dangerously  saturated,  and  unduly 
delayed  in  the  excretoiy  conduits.  Two  uther  [joints  are 
worthy  of  attention,  with  a  view  of  maintaining  the  urine  in  a 
state  of  safe  dilution,  and  providing  for  its  nndelayed  cjtfjulsion. 
These  are  :  first,  that  a  too  great  interval  shall  not  elapse  be- 
tween any  two  meals ;  and,  secondly,  that  the  period  dovot<xl  to 
rest  in  bed  shall  not  be  too  prolonged.  From  observations 
recorded  in  a  previous  i>agc,  it  is  seen  that  a  meal  both  renders 
the  urine  more  abund*mt,  and  lessens  its  acidity.  An  indivi- 
dual who  Bhows  a  tcuduuuy  to  calculous  fonnations  shoulil, 
therefore,  lx»  directed  to  take  four  or  five  light  meals  during  the 
day,  at  about  ecjual  intervals,  and  to  rise  betimes  in  the  moruiug. 

When  the  nature  of  the  calculous  tendency  is  ascertained, 
either  from  the  character  of  tlic  depo-^it,  or  from  the  composi- 
tion of  a  previously  voided  concretion,  fiarthcr  and  special 
precautions  should  be  recommended.. 

If  the  tendency  be  to  the  jirecipitation  of  uric  add,  the 
acidity  of  the  urine  should  be  lowered  by  the  moderate  employ- 
ment of  the  acetate  or  citrate  of  potash,  A  drauhm  of  either 
salt  may  be  taken  in  a  tumbler  of  water  at  bed  time,  and  again 
on  rising  in  the  morning.  The  diet  should  be  regulated  in 
such  manner  that  animal  flesh  Khali  not  form  a  too  pi*ominent 
part  of  it.  Kich  wines  and  heavy  meals  must  be  strictly  pro- 
hibited, and  a  bland,  mostly  farinaceoas,  diet  substituted* 
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The  deleterious  effects  of  high  diet  on  uric  acid  gravel,  is 
aptly  illustrated  in  an  example  furnished  by  Magendie  : — 

Mr.  — — ,  A  zncrcbint  in  one  of  the  HonacAtic  cities,  pofweMCMl  in  1S14 
im  ftmplc  fortnnp,  and  he  lived  in  accortlance  with  his  mf'iinn — Vrpt  a  good 
table,  ami  indulged  in  ib«  pleiunireB  rrccly.  He  waa  at  tlits  time  tormented 
with  gout  and  gravel.  Unexpectedlj,  he  lost  all  his  r(>rtnnc  through  a  po- 
litiral  criKis,  and  was  ohligcd  to  take  refuge  in  Kngland,  whore  he  lived 
more  than  a  year,  almost  in  poverty,  ftini<l  numerons  privations  ;  hot  hi« 
grarel  completely  disappearwl.  Little  hy  little  he  aucceeded  in  repairing 
hia  atfnira  ;  he  reminicd  his  old  mo<le  of  life,  and  the  gravel  vas  not  long  in 
rc-ap[>caring.  A  Hecoud  reverse  robbetl  him  in  a  short  time  of  all  ho  hod 
gained.  Ho  pnased  into  Franco  almost  without  resonrces,  and  his  re;Timcn 
■was  consonant  to  Ins  meanfi  :  the  gmvel  diiappeared.  Once  aj^nin  his  in- 
dustry restored  him  to  a  life  of  plenty  and  ease  ;  he  aliantloned  himself 
again  to  the  indulgences  of  the  table,  and  with  them  apx**^*^  <^^<*  i^^^^ 
bis  old  cnomy  the  gravel.* 

The  special  preventive  treatment  of  cystine  concretions  is 
identical  with  that  of  uric  acid. 

With  regard  to  oxalaic  of  limCy  the  principal  indicfttions  ore, 
to  dilute  the  urine  by  nbnndnnt  rcgnJatcii  i>i)tation  of  aqneons 
drinks,  and  to  onconrago  the  action  of  tho  skin  by  baths,  fric- 
tions, the  use  of  flannel  clothing,  and  exercise  in  the  open  air. 
It  is  important  also  to  guard  against  the  use  of  certain  rege- 
tables  which  contain  large  quantities  of  oxalates  and  .snpcroxa- 
lat€s  in  their  tissues.  The  general  use  of  rhubarb  tarts  in  this 
country  in  the  spring  months,  and  the  use  of  sorrel  as  salad  in 
Franco,  arc  probably  frequent  causes  of  oxalate  of  lime  conure- 
tions.  Magendie  records  two  cases  in  which  it  appeared  hiG:hly 
probable  that  muJberry  calculi  had  been  produced  by  the  daily 
ose  of  sorrel  (1.  c.  p.  121),  Both  these  articles  should  be  abso- 
lutely forbidden. 

Mineral  and  potable  waters  which  are  rich  in  lime,  should 
likewise  be  avoided. 

Ilcller  recomraends  alkaline  substances,  on  the  grounds  that 
oxalate  of  lime  long  digested  with  alkaline  carbonates  is  re- 
solved into  a  soluble  oxalate,  and  that  uric  acid  is  the  source 
of  the  oxalic  acid  which  appears  in  tho  mine.  Kxperimcnts 
performed  by  nivself  on  mnlberrj'  calculi,  3nelded  no  eTJ- 
dcnoe  that  the  alkaline  carbonates  exert  any  solvent  action 

*  Magendio,  Dc  la  Gravelle,  p.  25. 
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thereon.  As  to  the  second  point,  alkalies  do  not  prevent  nndno 
formation  of  uric  acid,  but  merely  facilitate  its  elimination. 
Xeverthelege,  I  have  seen  instances  in  which  rendering  the 
urine  freely  alkaline,  caused  an  oxalate  of  lime  de|>u8it  to  tem- 
porarily disappear  from  the  urine. 

Basic  }ihosphaie  of  lime  and  axrhoiuiie  of  lime  (unmixed 
with  triple  phosphate)  ai'c  among  the  rarest  form«  of  urinary 
calculi.  Against  them,  the  proper  precautionary  measurca  are, 
to  endeavour  to  remove  the  alkalescence  of  the  urine  by  tho 
exhibition  of  carbonic  acid  waters,  and  to  exclude  as  much  as 
possible  all  articles  of  food  and  drink  which  are  rich  in  cal* 
careous  salts. 

Tbe  precipitation  of  the  aBcondary  phosphates  frequently  re- 
quire precautionary  measures  to  prevent  calculouH  concretions. 
If  severe  cystitis  follow  lithotomy  or  lithotrity,  there  is  cause 
to  fear  a  dei>osition  of  phosphatic  matter  upon  some  fragment 
left  in  the  bladder,  or  on  a  mass  of  inspissated  pus  and  mucus. 
Indeed,  whenever  the  urine  is  highly  ammoniacal,  the  same 
danger  is  not  remote.  To  guard  against  it,  the  irrit^ition  of 
the  bladder  should  be  allayed  by  appropriate  means,  and  the 
viscus  should  be  thoroughly  washed  out,  at  least  twice  a  week, 
with  water,  or  with  a  solution  contiiining  a  drachm  of  the  oom- 
mercial  muriatic  acid  to  a  pint  of  water. 

(B)   SOLVENT  TREATMENT. 

For  therapeutical  purposes,  urinary  calculi  may  be  divided 
into  two  classes,  viz.,  those  which  are  solttlk  in  nlkaftes,  and 
those  which  arc  soluble  in  acids.  To  the  former  category  be- 
long uric  acid,  the  urates,  and  cystine :  to  the  latter,  phosphatic 
and  mulberry  calculi.  Those  which  are  soluble  in  alkalies  may 
(conceivably)  be  attacked  by  alkalising  the  urine  by  means  of 
certain  salts  administered  by  the  mouth,  or  by  injecting  alico- 
line  solutions  into  the  bladder.  Those  which  are  soluble  in 
acids  can  only  be  attacked  by  the  latter  method,  inasmuch  as 
acids  cannot  be  made  to  pass  throngh  the  kidneys,  save  in  in- 
significant proportions.* 

*  Various  nttempta  liare  also  been  made  to  apply  ealTaaiem  to  tbe  ftnlaiion 
of  ffiooea  in  the  b)ml>Ier.  It  was  infueniously  ouucviTeU  tlial  tbe  dccoui|K)«ition 
of  a  ulution  of  nitrata  of  |jotaeb  vitLin  the  bladder,  by  a  galTanic  ouneot, 


234 


GRAVEL  AND  CALCULUS, 


It  will,  howcrcr,  be  shown  in  the  sequel,  that  alkaline  &ub- 
Btances  used  in  the  way  of  injections,  act  so  feebly  on  uric  oeid 
calculi,  that  no  useful  reaulu  can  be  expected  from  their  opera- 
tion ;  also  that  mulberry  calculi  are  unassailable  by  any  solvent 
method  liitherto  pro|H)sed  ;  so  that  tlic  solvent  treatment  of 
urinary  calculi  resolves  itself,  practically,  into  two  lines  of  action, 
via.,  attacking  uric  acid  calculi  (and  their  congeners),  by  alkalls- 
ing  the  urine  by  means  of  medicines  administered  internally,  and 
phosphatic  eulcnli,  by  injectin«:  acid  solutions  into  the  bladder. 

It  is  a  notcworLhy  fact,  that  alkaline  substances  had  obtained 
an  extended  reputation  in  the  trcatmcnt  of  ealcnlons  disorders, 
long  l>efore  the  comi>o8ition  of  urinary  calculi  hod  been  dis- 
covered. In  1739,  a  remedy  of  this  class — the  nostnim  of 
Joanna  Stephens — made  so  great  a  noise,  that  Parliament  ap. 
pointed  a  commission  of  professional  men  to  inquire  into  its 
virtues.  The  commission  rejxtrted  favourably,  and  a  reward  of 
£5000  was  assigned  to  Miss  JStephens  for  the  secret  of  its  com- 
position. The  active  ingredients  in  this  nostrum  were  burnt 
egg-shells  and  snails,  with  Alicant  soap.  As  soon  as  the  secret 
was  divulged,  soap,  soap-ley  (solution  of  caustic  potash),  and 
lime-water,  were  tried  in  all  kinds  of  calculous  cases.  The  in- 
discriminate use  of  the  remedies  led,  as  might  have  been  anti- 
cipated, to  contradictory  results.  Both  successes  and  failures 
were  pul)lished  in  Inrge  nnmlwrs;*  and  opinion  was  much 
dinded  as  to  their  utility.  Alx>ut  this  time  the  successes  of 
Cheseldeu  gave  a  great  impulse  to  lithotomy,  and  the  use  of 
solvents  gnulually  fell  into  discredit.  The  subject  was  re^ns- 
citatod  in  France  about  a  century  later,  under  the  inspiration 
of  the  great  advances  then  made  in  chemical  science,  and  espe- 
cially of  the  discoveries  of  Wollaston  and  Fourcroy  into  the 
nature  and  composition  of  m-inaiy  calculi.  The  virtues  of  the 
alkahne  bi-carbonates — and  more  particularly  of  the  bi-carbo- 

wonld  Mt  free,  nmnttaneonBly,  botb  nitric  oeiJ  and  CAQtttc  pouuh  — nn«  or  other 
of  frhioh  it  cft})nblo  of  actinu  on  every  vitri<>tj  of  stone.  Rat  the  meclmnical 
diflicsltie*  of  tliia  proceeding  haT«  hitbertii  proved  inaaroioatiiaMd  ;  And  th« 
algw  aclioa  whicb  in;  expcriiurnU  pivve  aolutions  of  cnuBtic  potAsh  to  have  oa 
uric  Noid  calculi,  and  •olntjoni)  of  Dtiric  acid  oo  uiu1K>rrj  calcali,  raider  it 
hopcl»9t  erer  to  obtain  results  of  practical  utility  by  this  tnothod.  See  alio 
HcUer's  Uaruw>ncr«tioneD,  p.  99, 

*  Ploncquf-t  girts  &  Mat  of  more  than  forty  papers  and  p.implUeta,  pnbliakod 
on  th«  iubjeoi  about  1710. 
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nate  of  soda,  the  active  ingredient  of  the  Vichr  Bprings — were 
brought  into  prominence;  and  a  considerable  number  of  cases, 
successfully  treated  by  these  means,  were  published  by  Cheval- 
lier  and  Cb.  Petit.  Bat  again,  tlic  almurd  claim  of  universal 
efficacy  brought  the  solvent  treatment  into  contempt ;  and  for 
the  last  twenty  years,  and  more,  urinary  calculi  have  been 
almost  wholly  abandoned  to  the  Burgeon. 

A  perusal  of  the  literature  of  these  two  periods,  however, 
strongly  suggested  the  desirability  of  snbjecting  the  question 
to  a  new  examination,  with  a  view  of  asccrlaiuiug  the  causes  of 
the  discrepant  ex[ferience  of  pant  times ;  and  also  of  indicating 
with*  some  ajiproach  to  certainty,  what  may  he  rationally  ex- 
pected from  a  solvent  treatment,  in  what  cases  it  is  applicable, 
&nd  the  precise  mode  of  carrying  it  out  effectually. 

For  the  purpose  of  clearing  up  these  questions,  the  present 
writer  undertook  an  extensive  series  of  experiments,  and  made 
numerous  clinical  observations.  The  facts  observed  are  em- 
bodied in  a  pai)er  read  before  the  MedicEil  and  Clururgical 
Society  on  Mimih  28,  1865.  To  tliis  pajKir  the  reader  is  re- 
ferred for  fuller  details.  The  results  obtained  seem  to  demand 
a  considemble  modification  of  the  prevailing  opinion  regarding 
the  inutility  of  the  solvent  treatment.  They  do  not  by  any  means 
indicate  the  ijemrul  possibility  of  substituting  a  solvent  for  a 
mechanical  treatment  of  vesical  calculi ;  but  they  suggest  an 
essential  improvement  in  the  treatment  of  Tetuil  calculi ;  they 
also  indicate  that  uric  acid  and  cystine,  under  certain  circum- 
etancet^,  are  capable  of  solution  in  tlie  bladder,  by  means  of 
alkaline  salts  administered  by  the  month,  at  a  rate  which  admits 
of  practical  ajtplicatiou;  and  that,  in  certain  picked  cases  of 
this  class,  a  solvent  treatment  deserves  to  be  resolutely  tried, 
before  having  recourse  to  the  more  dangerous  methods  of 
lithotomy  and  lithotrity. 

Attention  was  naturally  directed  in  the  first  instance,  and 
chiefly,  to  uric  acid,  both  on  account  of  its  being  by  far  the 
most  common  constit  uent  of  urinmy  calculi,  and  also  on  account 
of  its  oflering  the  greatest  probabilities  of  success.  But  tlie 
inquiry  was  not  altogether  conliued  to  uric  acid :  experiments 
were  also  made  on  the  solubility  of  cystine,  oxalate  of  lime, 
and  phos]jhatic  calculi. 
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On  thb  Solvejtt  Treatmkxt  of  Fnic  Acid  by  tee  Ad- 

laXlSTRATION  OF  AlKALINS  SALTS  BT  THE   MOUTB. 

The  inquiry  respecting  uric  acid,  set  out  from  two  known 
daU,  viz.: — 

First — That  solations  of  the  alkaline  carbonates  exercise 

a  solvent  action  on  uric  acid. 
SBCond. — That  the  mine  can  be  rendered  alkaline  from 

alkaline  carbonates  by  the  administration  of  certain 

salts  by  the  mouth. 

Starting  from  these  data,  a  nnmber  of  preliminary  questions 
immotliak'ly  presented  themselves,  which  it  waw  necessary  to 
answer  before  i)roceeding  to  the  more  practical  part  of  the  in- 
quiry. These  were : — 1.  Whether  is  carbonate  of  potash  or 
carbonate  of  soda*  the  better  solvent  for  nric  acid  ?  2.  What 
is  the  best  strength  of  solution  to  employ  ?  3.  AMiat  is  the 
eflect  of  varying  quantities  of  the  solution  on  the  results 
obtained  ? 

AnBwers  to  these  questions  were  sought  by  placing  seotioTiB 
of  nric  acid  calculi,  usually  wei*!:hing  about  100  grains,  in 
lOoz,  phials,  and  causing  currents  of  the  different  solutions,  at 
blood  heat,  to  pass  over  them  at  a  regulated  rate. 

1.  With  regard  to  the  comparative  solvent  powers  of 
CARBONATE  OF  POTASH  A^^)  CAUBOXATE  OP  SODA,  the  experi- 
ments indicated  clearly  that  ix)tash  dissolved  uric  acid  more 
rapidly  than  soda.  A  solution  of  carb.  [mtash,  containing  30 
grains  to  the  pint,  dissolved  daily,  11 '9  per  cent,  of  a  nric  add 
calculus;  while  a  solution  of  carb.  soda  of  equal  strength,  dis- 
solved  only  1 0*3  per  cent.  The  i)ot4ish  salt  possessed  a  further 
advantage  in  its  wider  range  of  solvent  power  with  the  stronger 
solutions,  Tliis  latter  point  vn\\  be  better  understood  after 
the  effects  of  solutions  of  different  strength  have  been  con- 
sidered in  the  next  paragraph.f 

*  The  experimoQU  were  pnncip«ll]r  directed  to  uoertfttn  the  effei?t«  of  the 
alkaUnp  carbonmit^  because  all  miIu  which  have  the  power  of  Ukftlisin;  the 
aiine  to  «  lueful  degree,  appear  in  tb«  arioe  a«  carbonates.  A  anoiher  of 
Other  ttlu  vere  however  tried,  riz.,  otiutral  and  alkaline  borates,  pboBphale% 
and  nnt*. 

t  Several  experimenta  were  alao  maie  vitb  oarboDate  of  Uthoi,  irhich 
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2.  The  Stuknoth  of  the  Solution  was  found  to  affect 
its  solvent  eai>a<*ity  more  than  any  other  condition.  It  soon 
became  uppareut  that  only  very  weak  solations  could  yield  any 
useful  i*ehults.  Tlie  greatest  solvent  power  was  found  to  reside, 
in  solutions  containing  from  40  to  60  grains  of  carbonate 
to  U»e  imiKipial  pint.  Below  this  strength,  the  power  of  the 
tolations  gradually  declined,  nntil,  with  solntious  containing 
less  than  three  grains  to  the  pint,  the  solvent  j>ower  scarcely 
exceeded  that  of  ordinary  water.  On  the  other  hand,  with 
solutions  above  the  strength  of  CO  grains  to  the  pint,  dis- 
Bolution  was  impeded^  and  finally  arrested,  by  the  formation 
of  a  white  crust  or  coat  of  alkaline  bi-urate  on  the  surface  of 
tlie  calculus.  AVith  a  solution  of  80  gmins  to  the  pint, 
this  bi-nrate  crust  was  loose  and  easily  detached,  like  a  layer 
of  whitewash  ;  but  with  a  solution  of  120  grains  to  the  pint,  the 
crust  was  tenaceous  and  adherent,  and  very  little  dissolution 
took  place  with  carlK)nate  of  potash,  and  none  at  all  with  carbo- 
nate of  soda.  With  solutions  of  IGO  and  2-40  ^rrains  to  the  ]>int^ 
there  was  no  loss  of  weight  with  potash  or  soda  ;  the  fragments 
le  invested  with  a  thin  tough  coating  of  white  bi-unite,  re- 
tcmbling  while  jHiint,  which  put  a  stop  to  all  solvent  action.* 

The  folUiwing  table  exhibits  the  results  obtained  with  boIu- 
tiom  of  carbonate  of  potash  of  tarying  strength  : — 


BtrantfUi  of  «oliitIuu. 

Daily 

averayo 

UiM  uf  woighL 

240  graiiu  per  pint 

0  |M5r  cent. 

IQO 

0 
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3-0 

»i 

80 

»-s 

11 

60 

20-2 

II 

40 

15(J 

II 

su 

11-9 

ti 

so 

11  0 

** 

10 

65 

11 

B 

6-0 

II 

n 

2-3 

11 

1 

1*2 

It 

much  Taunted  in  recent  tiiuea  as  ft  Bitlrcnt  for  nric  acid.  Its  power  win, 
Kuwevcr,  fuund  much  iufuriur  to  tluU  of  tiie  carbotiat^st  of  poUub  «ml  so'la. 
lt«  reputation  weius  tu  hare  aiiMU  from  its  cooijiarutive  uuHilubiiitjr,  Ouly 
veaksuiuiioui  of  carb.  lithia  could  be  employed,  nudvboflc  wei'fi  ooiupared  with 
Boluliuiia  of  poLiuli  and  Hoda  wbicb  were  too  atrong. 

*  Par  further  inforuiatiuu  r\-giu-(l:ug  thin  white  CMtiag  of  bi-uratc,  Kec  aa 
•bislnu^t  oS  a  |>a|wr  by  ib«  nfilbur  iu  the  Truus.  of  the  Oril.  Auoc.  fur  tba 
Adv.  of  Scienoa  for  1^61  ;  also  Scale's  Arcbire»for  16ti2. 
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The  qnantity  of  solntion  permitted  to  flow  over  the  stoiiie 
WBfi,  generally,  bIx  pints  in  the  twenty-four  hoars. 

3.  It  was  at  first  supposed  that  the  QDAirriTY  of  the  solu* 
TIO-V  permitted  to  flow  over  the  stone,  would  greatly  influence 
the  rate  of  dii^solution ;  but  on  actnal  trial,  the  effect  of  quan* 
tity,  within  the  limits  necessarily  imposed  by  tlie  capacity  of 
the  kidneys  to  eliminate  fluids,  |>roved  to  be  comj>aratiTely 
nntm(j<irtant.  In  order  to  obtain  compamlilc  results,  different 
quantities  of  a  solution  of  uniform  strength  were  passed  over 
U)e  same  stone  on  successive  days. 

A  solntion  of  carbonate  of  potash,  containing  thirty  grains  to 
the  pint,  gave  the  following  results  ; — 
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IhUly  Row. 

D«my  lou  of  weight 

10  pints 

13-0  per  ccnU 

a  ,.        .      . 

.     i«*o     >, 

6    „           .        . 

.         .       10-2      „ 

*    », 

.                 .                 »fi            M 

A  flow  of  even  one  or  two  pints  per  day,  with  a  solu 
tion   of  suitable    strength,    produced   a   copious  dissolution. 
Two  pints  of  a  solution  of  carbonate  of  potash,  containing 
forty  graina  to  the  pint,  caused  a  daily  dissolution  of  17*1 
per  cent* 

4.  With  regard  to  the  absolitte  eate  op  DissoLtrrtoN 
attainable,  the  experiments  opened  out  an  inviting  prospect. 
The  solutions  of  maximum  solvent  power  dissolved  from  tea 
to  twenty  per  cent,  of  the  calculi  in  the  course  of  twenty-fonr 
hours,  If  results  approaching  these  could  be  obtained  in  the 
living  body,  a  little  consideration  will  show,  that  sucli  an  im- 
pression could  be  made  on  a  uric  acid  concretion,  in  a  few 
weeks  or  months,  as  would  cither  entirely  dissolve  it,  or  reduce 
its  dimensions  to  a  point.,  which  would  enable  it  to  escape 
spontaneously  by  the  natural  passages. 

Having  disposed  of  these  preliminaiy  inquiries,  the  next 
points  to  be  ascertained  were  :  the  best  way  of  alkalising  the 
urine,  so  as  to  impart  to  it  an  alkalescence  corrcsjxjuding  to 
ihai  of  solutions  of  carbonate  of  potash  of  maximum  solvent 
power :  also  to  examine  the  actna!  effect  of  alkalised  urine 
p)issed  over  nric  acid  calculi,  in  a  phial,  at  blood  heat. 

5.  The  most  convenient  way  ok  alkalisino  the  xmD>% 
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was  found  toeonsiBt,  in  giving  frequently  repeated  doses  of  the 
acetate  or  the  citrate  of  potash.  Both  these  salts  are  extremely 
soluble  ;  they  are  well  borne  by  the  stomach  ;  they  do  not 
interfere  with  digestion  nor  occasion  purging.  Weight  for 
weight,  the  two  salts  were  found  to  poesesa  nearly  eqnal 
alkalisin^  powers.  "With  some  individuals  the  acetate  agreed 
better  than  the  citrate :  with  others  the  converse  was  the 
case. 

In  order  to  maintain  the  urine  at  a  degree  of  alkalescence 
that  should  corresjxnul  to  the  maximum  Rolvent  f>ower  of 
Bolntioua  of  carlmnaLe  of  potash  (i',  e^  an  alkalescence  eqnal 
to  about  50  grains  of  carbonate  to  the  pint),  it  was  found 
necessary,  in  adults,  to  administer  from  40  to  50  grains  of  the 
acetate  or  citrate  of  potash,  dissolved  in  three  or  four  ounces 
of  water,  every  three  hours. 

It  was  found  quite  impossible  to  maintain  the  urine  at  an 
ahaoluUly  constant  degree  of  alkalescence^  however  short  the 
intcrraifi  at  which  the  dose  was  a'peated.  The  activity  of  the 
kidneys  oscillates  from  hour  U>  hour  ;  at  one  time  the  urine 
ifi  secreted  abundantly  and  dilute,  and  then  the  degree  of 
alkalescence  necessarily  fulig  ;  at  another  time  it  is  secreted 
more  scantily  and  more  concentrated,  and  tlien  the  degree  of 
alkalescence  rises.  When,  however,  the  afxive  dose  was  ex- 
hibited with  regularity,  every  second  or  tliird  hour,  the  oscilla- 
tions rarely  passed  an  alkalescence  equivalent  to  20  grains  to 
the  pint,  on  the  one  hand,  and  80  grains  to  Uie  pint  on  the  other : 
and»  as  a  rule,  the  alkalescence  ranged  between  35  and  6(J  grains 
to  the  pint— ^which  corresponds,  sufficiently  exactly,  with  the 
maximum  solvent  power  of  a  solution  of  carbonate  of  potash  in 
water. 

6.  When  urine,  alkalised  by  the  internal  administnition  of 
tiiese  salts,  was  passed  over  the  surface  of  uric  acid  calculi,  at 
blood  heat,  the  calculi  were  found  to  undergo  solution  at  the 
3££AN  RATE  of  i2J  grains  in  the  24  hours. 

In  performing  this  experiment  it  was  found,  that,  unless  the 
calculus  and  tlie  phial  were  frequently  cleansed  by  immersion 
in  water,  the  urine  became  amraoniacal,  and  the  calculus  became 
covered  over  with  a  cmst  of  the  mixed  phosphates,  which 
speedily  put  a  stop  to  the  solvent  action  of  the  alkalised  urine. 
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An  important  practical  deduction  flowed  from  this  fact,  viz., 
thai  whfirt  an  avimofiiacal  state  is  ti^t'flhjied,  the  eolvmt  pow$r  of 
aVcaliaed  urina  ia  mtirely  nuUijied,  hy  tJte  deposUitm  of  the  misD$d 
phoaphates  on  ihB  wr/acr  of  tJte  cakuhts. 

The  itrinc  of  i>alicut8  taking  full  doaes  of  the  citrate  or 
acetate  of  potash,  is  generally  clear,  and  fihows  no  tendency 
to  de[)Osit,  even  on  standing.  But  thie  is  not  iuvariably  the 
case  ;  it  i^  sometimes  turbid  from  dc^Hwitlon  of  the  amor{)honB 
phosphate  of  lime.  Two  conditions  seemed  especially  to 
favour  this  deposition,  namely,  the  febiile  state,  ond  the  digee- 
tion  of  a  heavy  meal.  The  amorphons  phosphate  is  not  un- 
frequently  deposited,  as  we  have  alrc^idy  seen  (p.  24),  atW  a 
metd,  in  healthy  ]>erson8  who  are  not  taking  any  alkalising 
medicines :  the  circumHttmce  is,  therefore,  not  to  be  regarded 
as  an  unnatural  or  hazardous  one.  It  is,  further,  to  be  borne 
ill  mind,  that  the  amoq>hou8  ph<j8phate  differs  essentially  fi-om 
tlie  mixed  pliosphatcB  thrown  down  in  an  ammoiiiucal  urine. 
The  former  is  a  looao  liaecnlent  Rnbstance,  which  bIiows  no 
tendency  to  aggregate  into  concretions ;  the  latter,  on  the  other 
himd,  is  iwirtly  crystalline,  and  speedily  encrusts  any  object 
brought  into  contact  with  it.  The  cstablihhment  of  this 
distinction  disposes  of  one  objection  which  has  been  urged 
against  alkaline  solvents. 

It  now  remains,  to  biding  forward  illustrations  of  the  appli- 
cation of  the  solvent  treatment  in  practice  ;  to  distinguish  the 
caaes  in  which  tlie  treatment  is  ap])licablc ;  to  lay  down  di- 
rections for  carrying  it  out  etfectunlly  ;  and,  finally,  to  examine 
some  of  the  objections  which  have  been  urged  against  ila  em- 
ployment. 

7.  iLLUBTRATioxfl  of  the  practical  employment  of  alkaline 
solvents,  may  be  divided  into  cases  of  refial  calculi,  and  cases 
of  t'wV'i^  calculi. 

One  of  the  first  rational  attempts  to  treat  r«wi/ gravel  of 
uric  acid  by  alkaline  solvents,  was  made  by  the  celebrated 
Mascagui  in  his  own  jktpou.  lie  gives  the  following  account 
of  his  case  in  the  Memoirs  of  the  Italian  Society  for  ltJ04  : — 

I  hiui  Ihjcd  subject  fur  ttevi<nd  ycniii  to  pains  in  the  luulnu*  regioas,  and 
1  voiilcd  fiom  linit)  to  tiiuo  gi-avolly  roiu-iviioritj  uf  ii  yt-lliiw- ochre  iunl  hriL'fc- 
rwl  colour.     Kuu\ruig  thai  gubuuub  alkuUuc  tiuiJ:>  Lad  bvtru  UJi«d  iu  uuch 
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casea,  I  took  some  on  several  occasions  with  bene^t.  I  imagined  I  could 
obUiu  greater  effects  with  caibonate  of  potaah. 

In  the  month  of  Auguat  and  Sti^iteiuber,  1799,  having  been  obliged  to 
load  a  sedentary  life.  I  was  cruelly  attacked  with  pains  In  the  kidtte>*8,  and 
1  voided  a  cousidurablo  number  of  suall  concretions,  some  of  wltich  wer« 
Luge  enough  to  be  regarded  as  veritable  calculi.  They  were  reddish  and 
orystoUine;  they  wore  deposited  at  tho  bottom  of  the  vessel  each  time  I 
mode  water,  and  I  could  aee  their  gU:)tcmug  facets  through  the  transparent 
urine.  1  was  also  subject  to  oa  exceas  of  acid  in  the  stomach,  which  was 
perceived  in  the  moutlL  I  examined  my  urine  and  found  in  it  a  free  acid, 
which,  as  w^  as  the  coucrctiouSf  I  recognised  as  consisting  of  uric  acid. 

Having  thus  asaurcd  myself  of  the  nntuio  of  the  concretions  I  was  void- 
ing, I  resolved  to  make  use  of  the  carbonate  of  potash  and  to  observe  the 
result  I  took  the  first  day  about  a  drachm,  one  half  in  the  morning  fast- 
ing and  the  other  half  in  the  evening.  1  dined  at  one  o'clock  in  the  after- 
noon. This  salt  dissolved  iu  ten  ounces  of  water  had  very  Utile  taste,  it 
cauaed  no  disturbance  of  the  stomach  or  bowels  ;  but  oa  soon  as  I  swal- 
lowed it,  it  occasioned  a  eonaideniblo  disengagement  of  carbonic  acid  gas, 
vrhich  was  felt  in  the  mouth  and  diacliorgod  by  the  anus. 

The  second  tlay  I  took  two  drachma,  and  the  third  day  throe  drachms ; 

d  I  continued  thi»  dose,  dissolved  in  twenty  ounces  of  water,  for  ten 

iya.  B«fore  using  the  carbonate  my  urine  wus  very  ocid,  and  intensely 
reddened  blue  litmus  paper.  On  the  second  day  the  paper  changed  colour 
very  little,  and  none  at  all  on  the  third  day.  The  acid  of  my  urine  waa 
therefore  saturated.  At  this  epoch  the  renal  pains  diminiahetl,  mid  I  voided 
no  more  gravel  with  the  urine.  Afterwards  the  pains  ceasc<l  entirely,  tho 
urine  became  less  londed,  and  /  rccognitfd  the  potath  in  crctss. 

I  ceased  to  use  the  carbonate  of  potash,  and  for  some  months  I  voided  no 
concretions.  Being  subsequently  attacked  with  the  some  symptoms,  I  had 
recourse  to  the  same  remedy,  and  I  obtained  the  same  good  eilects,  J 
have  ivpeated  this  medico-chemical  experiment  every  time  I  have  felt  tho 
same  inconvenience,  und  always  with  success.  Two  years  have  now  elapsed 
since  I  voided  any  concretions,  though  I  no  longer  nuiku  use  of  the  jwtaiih.* 

Tlie  following  example  ftom  my  own  practice  ia  not  dia- 
Bimilar : — 

In  July,  1800,  a  stout  middle-aged  gentleman  brought  to  me  eleven  small 
concretions,  varying  from  the  size  of  a  pea  to  that  of  a  largo  pin's  head. 
Ue  had  voided  these  with  the  urine  a  few  days  previously  ;  they  were  com- 
posed of  uric  acid.  He  stated  that  three  yeiirs  before,  he  was  attai'-ked  with 
renal  colic,  wliich  subsided  on  the  thiixi  day  witli  the  discharge  of  a  small 
calculus  by  the  urethra.  From  this  period  to  the  time  of  my  seeing  him, 
attacks  of  renal  colic,  terminating  in  the  discharge  of  small  brownish 
concretions,  rcexirrcd  with  great  regularity  at  iatcrvols  of  throo  or  four 
Aontha. 

The  urine  vrof^  found  to  be  acid  and  high-coloured  :  the  general  health 
%u«  somewhat  impaired  by  his  periodical  miffcringn. 

In  projecting  the  plan  of  treatment,  it  was  cuusidered  that  the  patient 

*  UagcDdie,  De  la  Gravellt,  p.  85. 
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h«d  in  fill  proWlnlity  »  nmnbor  of  similar  (^onrretions  still  lodged  in  lui 
kitliieya.  The  dissolution  of  these  was  the  first  obj«;ct ;  the  neort  wm  to  pre- 
vent their  formation  in  tiie  future.  Seeing'  the  smull  size  of  the  eoncretwns, 
it  w»8  thought  that  by  keeping  up  a  persMtently  alkaline  atfttc  of  the  urine 
for  a  week  or  two,  complete  dissolution  of  them  would  1»  efFocted.  With 
this  view  citrate  of  potash,  in  two-gcrtiplo  doses,  dissolved  in  half  r  pint  of 
water,  was  Adintuiatorcd  cvcrj'  three  hours  for  a  fortnight  AftorwonlH  the 
pitirnt  took  a  drachm  of  the  same  suit  in  a  tumliler  of  water  night  and 
morning  for  a  period  of  three  months.  As  no  recurrence  of  the  renal  pains 
took  pinco,  nor  the  discharge  of  any  concretions,  the  medicine  was  discon- 
tinued ;  but  the  patient  was  instructed  to  take  every  night  before  going  to 
bod  a  tumblur  and  a  half  of  water.  This  practice  ho  has  continued  up  to  the 
present  time  (Octolwr,  1S64).     There  has  been  no  return  of  the  symptoms. 

A  considenible  number  of  examples  of  the  succesaftil  troat- 
ment  of  vesical  calculi  by  alkaline  Holventa  lie  bnricd  in  the 
forgotten  publications  which  appeared  in  this  conntry  abont 
the  middle  of  the  last  century,  when  the  remedy  of  Miss 
Stephens  made  so  great  a  noise.  Some  fifteen  or  twenty  casca 
■were  also  collected  by  Cheyallicr  and  Petit  at  a  later  epoch, 
when  the  question  was  resuscitated  in  France  thirty  years  ago. 

Moat  of  these  reports  are  ritiated  by  the  absence  of  infor- 
mation as  to  the  nature  of  the  stone  and  the  condition  of  the 
urine.  At  the  former  e{X)ch  (1740),  urinary  calculi  were  all 
supposed  to  bo  of  ihe  some  nature,  and  tlmt  an  unknown  one. 
At  the  latter  epoch  the  chemical  composition  of  urinary  calculi 
was  indeed  known,  but  some  of  the  most  important  points  in 
their  development  were  misunderstood  ;  urinary  chemistry  was 
still  in  its  infancy  ;  and  the  same  absurd  pretension  of  universal 
efficacy  was  pub  forth  on  belialf  of  alkaJino  substances  which 
swamped  their  reputation  in  1740. 

One  of  the  best  illustrations  from  the  earlier  records  is  sup- 
plied by  Dr.  James  Junu,  who  was  himself  the  sufferer. 

He  was  for  many  years  subject  to  red  gravel.  At  Christmna,  1740,  ho 
voided  a  umall  stone,  after  sufloriiig  four  days  from  nephritic  colic  In 
January  and  February  following,  hft  perceived  uumistakeablo  8}tnptoms  of 
atono  in  the  bladder.  These  ho  describes  at  great  length,  and  with 
remarkable  clearness. 

In  March,  he  bogan  to  take  llzivinm  of  soap  or  soap-ley  (a  strong 
solution  of  caustic  potash),  in  grwlually-increosing  doaca,  until  ho  reached 
the  amount  of  an  ounce  or  an  ounce  and  a  (piarter  daily.  He  took  for  a 
single  dose  one  or  two  tea-spoonliils  of  the  lixivium  dilated  with  three 
quarters  of  a  pint  of  water.  The  soap>loy  which  he  employed  was  *'  one- 
tiah  part  heavier  tlian  river  water"  (i.c.,  its  specific  gravity  was  1200, 
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wluch  18  about  three  tmies  oa  strong  ab  the  Itq.  pot&BBie  of  the  London 
FhanxiAcojirB  lit). 

He  continued  this  trofttment  for  five  monthiL  On  the  10th  of  July  ha 
roidcd  a  email  smooth  stone  of  the  siisc  of  on  ott,  and  of  a  rcddiah  colour. 
On  tho  27th  of  the  same  month  he  voided  a  second  stone.  On  August  tho 
0th  he  voided  a  thirdstono;  andahout  thebeginning  of  Soptembera  fourth- 
All  his  symptoms  now  disappeared,  and  ho  dijiconliiiucd  the  medicino  ; 
bat  in  December  ho  had  a  return  of  the  vesical  symptoms ;  ho  also  noticed 
that  his  urino  again  furred  tho  chamber-pot,  and  that  he  voided  a  litllo 
Twl  gravel,  as  ho  had  formerly  done.  He  went  bm^k  to  the  ftoap-ley,  and 
in  ih9  course  of  a  vcek  ported  wiih  a  small  ron^h  n^ddish  stone.  From 
that  time  he  continn^d  ]icrfectly  easy.  He  still  took  a  uonplo  of  tea- 
•poonfujs  of  th(>  lixivium  each  day,  and  tliis  he  found  Hufficiont  to  keep 
tho  nrine  from  furring  the  utensil.* 

The  calculi  in  this  case  were  undoubtedly  uric  acid,  as  may  bo 
Icamt  not  only  from  their  red  colour,  but  also  from  an  experi- 
ment wliich  Dr.  Jurin  made :  be  found  that  they  dissolved  in 
the  alkaline  ley  and  in  lime-water. 

Of  the  cases  collected  in  France,  I  will  only  cite  one.  In  Chc- 
Tallier*s  essay,  ten  cases  of  the  successful  use  of  the  bicarbonate 
cf  coda  are  recorded.  Dr.  Petit  has  contributed  Bome  half-a- 
dozen  additional  cases  illustrating  the  effects  of  Vichy  ivateiti 
(which  contain  1 1  grains  of  bictirbonate  of  soda  to  the  pint.) 

M.  do  L ,  fifty-one  years  of  age,  was  sounded  by  Loroy  d'Etiolles, 

who  found  a  stone  in  the  bladder.  This  he  believed  to  bo  not  large,  and 
Smtablo  for  cnishing.  The  patient,  however,  went  to  Vichy,  and  drank 
the  first  day  seven  or  eight  glasses  of  the  waters.  Tho  next  day  he  took 
^fteen  glasses,  and  tlie  urine,  which  was  previously  very  acid,  became  con- 
itftontly  and  strongly  alkaline.  In  a  few  days  he  took  twenty* two  and 
twenty-four  glasses.  The  symptoms,  which  wore  before  severe,  now 
CUbsidcd  more  and  more,  and  after  seventeen  days  of  treatment  ho  voided 
a  smooth  nric-acid  concretion  whicli  Iwre  evident  traces  of  dissolution. 
Trom  tMs  moment  ho  continued  wholly  free  from  symptoms,  and  was  able 
to  take  violent  equestrian  exercise  without  the  least  juconveuieuce.t 

The  causes  which  led  to  the  discredit  and  final  abandonment 
of  the  alkaline  treatment,  in  spite  of  the  large  mass  of  evidence 
in  it«  favour,  are  now  easy  to  understand.  The  most  important 
of  these  was  the  erroneous  claim  to  universal  a]>plicability  set 

*  The  record  of  this  ease  is  bound  np  with  Hattr^s  Observations  on  Joanna 
Btvpbens'B  Medidne  for  the  StoD«.  Lood.  1742.  Anotfatn-  good  case  is  related 
hj  Wbytt,  io  his  Kiaay  on  Line-waler.  Edio.  1762  :  and  a  tbird,  in  which 
the  Booeewfal  resnlt  is  voaehcd  for  by  a  porl-morlem  ejcarainattou  mmde  ssven- 
teen  yt>a%  ofUrwords,  it  recorded  in  the  Fhilooophical  TraDBsetions  for  17lfi| 
iff  ^'  Pringle. 

t  Dr.  Gh.  Petit,  Dn  Uode  d* Action  des  Eaox  Uin6ralei  d«  Vichy,  p.  272. 

A3 


244 


GRAVEL  AND  CALCULUS. 


Op  for  it  by  its  adrocatcfl.  My  eiperimenta  prove  nnequiyo- 
cally  that  it  is  wholly  powerless  in  all  cases  where  the  urine  ia 
ammoniacftl ;  also  in  all  cases  of  oxalate  of  lime  calculi,  and  in 
ereiy  raricty  of  phosphatic  calculi.  No  benefit  can  be  derived 
firom  it  except  in  cases  of  one  acid  and  cystine  calculi,  and  in 
these,  only  where  the  urine  has  not  become  ammoniacal.  The 
indiscriminate  use  of  the  treatment,  therefore,  could  only  result 
in  disappointment.  Further,  the  treatuient  was  carried  out 
in  a  Tciy  imperfect  manner.  In  the  earlier  period  (1740), 
alkaline  substances  were  given  in  the  form  of  soap,  calcined 
egg-shells,  lime-water,  or  solutions  of  caustic  potash — all  of 
them  nauseous  to  the  taste,  apt  to  derange  the  stomach,  and 
difficult  to  administer  in  sufficient  doses  to  prove  effic^Tcious. 
In  the  later  period  (1840),  Vichy  waters  were  chiefly  relied  on. 
These  contain  soda,  which,  as  we  have  seen,  is  an  infierior 
solvent  to  potash ;  and  the  great  dilution  of  tho  remedy  in  the 
Vichy  waters  must  seriously  impair  its  power. 

My  own  experience  of  the  alkaline  treatment  in  vesical 
calculi,  was  gathered  before  some  important  points  were  nndcr- 
Btood,  which  later  inquiries  have  made  clear  to  me, 

Hy  firf(  caw  was  one  of  uric-ncid  calculus,  and  in  c^'cry  way  snitahle 
for  tho  wivont  treatment ;  but  it  wu  carried  out  very  imperfectly,  and 
WEB  not  peraovered-in  BufTiciuntly  long  to  efTuct  complete  dif  aoIuUoq.  Tho 
imticnt  was  a  boy,  fonr  yenn  of  age,  admitted  into  tht^  MnncbestCT 
Infirmary,  Dec  1,  185S.  Tha  uriuo  wus  acid,  bat  did  nut  depooit  any 
crystfUline  sediment.  He  woa  pUcetl  under  the  influence  of  the  tartrata 
of  potAsh  and  coda  (Kuchelle  salt),  in  tho  dose«,  at  firet,  of  twenty  gmixta, 
ntid  afti-rvvaids  of  thirty  gmtus,  diasolrc^l  in  from  four  to  bix  ounces  of 
water,  crory  two  lionrs.  The  treatment  was  continued  for  idx  ivecba. 
The  urine  was  theroly  rendered  very  lecbly  alkaline.  At  tho  end  of  this 
period  the  sound  still  disclosed  the  presence  of  a  stone,  and  the  op'enition 
of  lithotomy  was  accordingly  pcrformod  by  my  collengue.  Mr.  Sonthom, 
with  perfect  success.  Two  calculi  were  extracted,  which  together  only 
wcif^cd  twenty-two  grains ;  they  were  composed  of  puro  urlu  acid,  and 
their  surfaces  were  perfec:lly  smootli,  and  polished  like  river  pcbblca, 
without  a  particle  of  phuBpliatiu  iiicnmtutiuu. 

My  present  experience  enables  me  to  point  out  two  errors  in  the 
plan  of  treatment  followed  in  tliis  case.  In  the  first  place,  the 
quantity  of  fluid  in  which  the  salt  was  dissolved  was  much  too 
large ;  and  in  the  Bccond  place,  the  salt  used  had  too  feeble  an  alkor- 
'••I'nif  power.  Rochelle  salt,  on  account  of  its  large  proportion  of 
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water  of  crystallisation,  has  less  alkalisiag  power  by  more  than 
one-third  than  an  equal  weight  of  the  citrate  or  acetate  of  potaeh. 
Notwithstanding  these  drawbacks,  it  is  not  possible  but  that 
a  considerable  amount  of  dissolution  had  taken  place.  The 
urine  was  kept  constantly,  though  feebly,  alkaline  for  six 
weeks;  there  was  no  carbonate  of  ammonia  developed  in  it, 
and  no  trace  of  phosphatic  deposit  on  the  stones.  These  avc 
conditions  in  which,  as  my  experiments  prove,  uric  acid  7nus{ 
nndergo  solution.  The  two  calculi  when  extracted  weighed 
only  22  grains ;  and  yet  one  or  both  of  them  must  have  existed 
in  the  bladder  for  a  period  of  three  years,  for  the  symptoms  of 
vesical  calculus  had  been  distinctly  noticed  for  so  long.  It  is 
scarcely  conceivable  that  these  stones  had  not  attained,  in  this 
length  of  time,  a  greater  miigiiitude  than  they  jiossessed  when 
extracted :  and  it  seems  not  too  much  to  suppose  that  had  the 
treatment,  imperfect  though  it  was,  been  persevered-in  for 
another  week  or  fortnight,  the  size  of  the  concretions  would 
have  been  sufficiently  reduced  to  permit  their  escape  sponta- 
neously by  the  m'cthra. 

Xy  w9cm/2  caac  was  a  boy,  &ged  twelve,  an  inmate  of  tho  Manclioster 
ChildrcD's  Hospital,  under  thecWxe  of  Dr.  BoK'hordt  and  Mr.  Smart,  who 
kindly  i>ermitt«d  mc  to  direct  the  treatment,  The  urino  was  acid ;  it  contained 
ft  Uttio  pnSf  and  lud  an  inordinate  tendouoy  to  deposit  uric-acid  crystftls. 

On  Sept.  19,  IS10,  the  patient  waa  dircctod  to  tuko  twenty  grains  of  the 
Soetate  of  ]M>tAsh  in  two  ounces  of  wat^r  every  tlireo  hours.  Tbifl  treat* 
inent  was  continued  for  thtrty-foor  days  ;  the  urine  was  rendered  thereby 
continuou*^1y  alknliua.  At  the  end  of  thirty-four  days,  the  stone,  being 
Btill  found  on  sounding,  woa  snceot&sfnlly  extracted  by  Mr.  Smart. 

The  calcnlas  weighed  ISO  grains,  and  its  form  woa  a  flattened  oval ;  it 
was  found  to  be  composed  of  alternating  layers  of  uric  acid  and  oxalate  of 
lime ;  and  its  surface  prc«ented  a  most  peculiar  appearance,  which 
fnmishe'l  an  interesting  and  irrefragable  proof  of  the  solvent  action  of 
the  alkoliscd  urine  on  the  uric-acid  Uyers  of  the  stone. 

The  outermost  lnycr  consisted  of  uric  acid,  and  over  the  larger  circnm* 
fereuce  of  the  stone  it  had  a  thickness  in  its  deepest  parts  of  about  a  line  and 
a-holf ;  but  on  the  flattened  surfaces  the  uric  acid  was  dissolved  away,  and 
the  stiipjacent  layer  of  oxalate  of  lime  cropped  through  it  to  a  considerablo 
extent.  On  one  side  the  cxptwed  patch  of  oxalate  woa  as  large  as  a  six- 
pence, and  presented  tlie  ordinary  tuberculated  appoaronce  and  dark  brown 
colour  of  a  mulljerry  calculus.  On  the  opposite  side,  two  islets  of  oxalate 
were  uncovered,  each  about  the  size  of  a  large  split-pea.  Surrounding  the 
exposed  patches  of  oxalate  were  found  the  remnants  of  a  thinner,  mora 
luperficinl.  and  incomplete  layer  of  oxalate  of  lime.  The  irregular  jmtches 
of  this  latter  layer  occupied  a  higher  level  than  the  surrounding  Burfuce  of 
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ario  acid ;  and  hero  nad  thero  littlo  eleraUoDS  of  uric  acid  could  be  seen 
ennnouzited  with  a  sliicld  of  oxolato  of  lime.  These  eleratioiia  vero 
piutiftlly  undermincMl ;  tlio  uric  acid  had  boon  attacked  hy  the  Bolven^ 
and  the  protoctin^^  shield  of  oxalate  of  lime  was  in  proce&a  of  being  thrown 
off  by  the  gradual  melting  of  its  support 

The  general  surface  of  uric  acid  hod  a  choractoristic  water-worn  oppear- 
onco.  There  vieT&  no  minute  mamillatious  snch  a&  usually  stud  the 
aTirfa«e  of  urir-acid  coacrctiona ;  but  the  surface  was  undulating,  and  tho 
hollows  and  intervening;  ridges  were  perfectly  smooth.  Ko  troco  of  phoA* 
phatic  deposit  existed  on  any  portion  of  tho  stone. 

Complete  solution  of  the  calculas  was  not  possible  in  this 
case.  A  concretion  compoBcd  of  a  uniform  mixture  of  uric 
acid  ant]  oxalate  of  limu,  was  found  to  be  attacked  with  con- 
Biderablc  facility,  by  a  solution  of  cai'bonate  of  potash,  in  the 
phial ;  and  tho  present  Bpecimcn  shows  that  thin  and  incom- 
plete la)'er8  of  oxalate  of  lime  may  be  undermined  and  disin- 
tegrated by  alkalised  urine ;  but  if  the  stratum  of  oxalate  be 
complete,  and  entirely  invest  the  stone,  it  puts  an  absolute  bar 
to  fhrtbcr  solTcnt  action.  This  was  the  case  in  the  instance 
before  us.  Tho  partially  uncovered  layer  of  oxalate  of  lime 
surrounded  the  entire  stone  ;  and  as  soon  as  the  dissolution  of 
the  superincumbent  layer  of  uric  acid  had  been  completed, 
no  further  diminution  of  size  could  have  taken  place. 

The  treatment  was  not  carried  out  in  this  case  as  efficiently  b& 
it  might  have  been.  The  dose  of  the  acetate  should  have  been 
nearly  double :  this  would  have  considerably  more  than  doubled 
its  solvent  effect.  The  alkalescence  of  urine  produced  in  a  boy 
of  twelve  by  twenty  grains  of  the  acetate  every  three  hours  ia 
but  feeble,  and  does  not  approach  the  highest  solvent  power 
capable  of  being  imparted  to  the  nrine. 

BIy  thinl  case  wiut  a  hoy  of  six,  admitted  under  my  care  into  tho 
Uonchc^tcr  Infirmary,  on  Jun.  27,  1S<>2.  Tho  urine  wusacid,  audsingnlorly 
fn:o  from  pue,  hluwU  and  other  organic  (Momenta.  Ue  was  placed  under 
tlie  inUuencu  of  citrate  of  potiwh — at  first,  in  the  dose  of  twenty  groins  in 
six  ounces  of  water  every  two  hours.  Tliis  was  speedily  raijied  to  twenty- 
fire  grains,  and  continued  with  great  reRiJarity  for  two  raontha.  At  the 
end  of  this  period  the  doi»c  vraa  raised  to  thirty  groins,  given  two-hourly  in 
six  ounces  of  water,  and  continued  for  a  month  longer.  At  the  end  of  tho 
third  month  the  stone  was  atill  felt  ou  sounding.  The  patient  was  then 
tranaferrcd  to  tho  core  uf  iiiy  cuUco^e,  Mr.  Sootham,  who  succcssftillj 
extracted  the  stone  by  tho  lateral  operation.  It  proved  to  be  a  fine 
qteclmen  of  molberry  calcaluA^  excessivuly  rough  on  the  surface,  and  not 
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beariog  the  ilightest  traces  of  disaolatioa.  Kot  a  pArtide  of  phosphat* 
existed  on  itj  surface.  AVbea  sswii  across  a  nuuleus  uf  uric  add  was 
dlHfdayed.  Tho  outer  cmat  of  oxalate  of  lime  was  about  a  lino  aad  a 
quarter  tliicl^ 

The  solront  treatment  was  carried  out  with  undowbted  effi- 
ciency in  this  case,  for  the  space  of  three  months ;  but,  of 
course,  wholly  in.  vain,  owing  to  tho  impenetrable  layer  of 
oxalate  of  lime  with  which  the  stone  was  invested.  The  only 
defects  which  my  later  experiments  enable  me  to  point  out, 
were  the  unnecessarily  large  amount  of  liquid  administered 
and  the  unnecessarily  frequent  repetition  of  the  dose.  If  the 
same  dose  had  been  given  in  half  the  quantity  of  water,  and 
repeated  every  third  hour,  an  equal  effect  on  tha  urine  would 
have  been  produced. 

These  three  observations  permit  a  deduction  of  great  im- 
portance to  be  drawn  from  them,  namely,  t/uii  a  continuously 
aUcalim  state  of  the  urim  does  not  detennine  any  precipitation 
of  tite  earthy  pJiospfuiU  on  /!/w  stone^  so  htig  as  t/is  urine  is  free 
from  amnwniacal  decomposiiion, 

8.  DlSCaiJUNATION  OF  THE  CASES  Df  WHICH  THE  SOLVENT 

THEATitENT  IS,  AND  IS  NOT,  APPUCABLE.  The  first  and  most 
general  limitation  is  : — 

A.  Tlt»  solverU  ireatnieiii  is  inappJicahle  to  all  cases  m  which 
l/ie  urine  is  alkaline. — The  loss  of  the  acid  reaction  of  the 
urine  in  calculous  cases,  is  due,  in  the  overwhelming  majority  of 
cases,  to  ammoniacal  decom]>o8ition  from  vesical  cjit^iTh.  This 
state  of  tlie  urine  determines  the  precipitation  of  a  phosphatic 
crust  on  the  snrfece  of  the  stone,  and  withdraws  it  completely 
from  tho  influence  of  alkaline  solvents. 

B.  When  the  urine  is  acid,  the  cose  may  be  regarded  ^rrima 
fade  as  suitable  to  the  solvent  treatment ;  but  there  are  still 
numerous  limitations  which  reduce  the  coses  really  suitable 
within  a  much  narrower  compass, 

(a.)  In  the  lirst  place,  aU  tfioee  cases  are  excliuled  in  which 
U  is  known  or  alronyly  suspected  tliai  //m  stone  in  composed  of 
oxalate  of  lime.  This  is  sometimes  ascertained  &om  the  patient 
having  previously  Toided  concretions  of  oxalate  of  lime  j  some* 
times  the  character  of  the  urme  yields  indications  of  tjie  nature 
of  the  stone ;  if  it  deposit  on  cooling  an  abimdant  sediment 
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of  octabedra,  or  dnmb-bells,  tbe  strong  inference  is  that  the 
atone  is  comi)osed  wholly  or  id  part  of  oxalate  of  lime. 

(J.)  When  the  examination  of  the  urine  and  the  prenous 
history  of  the  patient  ^ve  no  indication  of  tfte  nature  of  iM 
stone^  we  are  left  in  donbt  (gnpposing  the  nrinc  to  be  acid) 
whether  it  is  composed  of  oxalate  of  lime  or  uric  acid,  or  of 
alternating  layers  of  these  two  substances.  There  are  no  data 
at  hand  to  form  an  opinion  as  to  the  probabilities  here  involred. 
Differcnt  countries,  and  CTcn  different  districts  of  the  same 
country,  show  considerable  diversities  in  the  relatire  proportion 
of  uric-acid  and  mulberry  calculi.  Renal  calculi  also  differ 
essentially  in  regard  to  this  point  from  vesical  calculi.  The 
former  arc  pfcncrally  composed  of  a  single  substance  :  and  in 
about  five-sixths  of  the  cases  this  is  uric  acid.  The  latter, 
if  they  have  sojonmed  any  considerable  time  in  the  bladder, 
are  frequently  composed  of  two  or  more  substances  arranged 
in  alternate  layers  (see  p.  228). 

In  cases  of  rww/  calculi  the  patient  should  evidently  havo 
the  bene6t  of  the  doubt.  No  other  treatment  than  that  by 
alkaline  solvents,  is  open  to  the  choice  of  the  practitioner  j  and 
if  the  calculi  should  be  composed  of  oxalate  of  lime,  the  alkaline 
treatment  will  not  aggravate,  if  it  do  not  ameliorate,  the  state 
of  the  patient. 

In  cases  of  vesical  caJciiU  the  question  stands  differently. 
The  solvent  treatment  comes  hero  into  competition  with  the 
mechanical  methods  of  lithotomy  and  lithotrity,  which  long 
experience  have  stamped  with  success.  It  is  no  longer  a 
qncstion  of  the  mere  possibility  of  removing  a  cnlculua  by 
means  of  solvents,  bnt  of  doing  it  with  less  risk  than  by 
lithotomy  or  lithotrit)'. 

Future  experience  can  alone  decide,  whether  it  is  better,  in 
cases  of  this  class  (where  the  nature  of  the  stone  is  quite  un- 
certain), to  consign  them  at  once  to  the  operating  table,  or  to 
give  a  preliminary  trial  to  the  solvent  treatment.  It  would 
appear  from  the  cases  reported  in  the  preceding  pages,  that 
patients  who  have  undergone  such  a  trial  may  be  afterwards 
transferred  to  tlie  surgeon  with  undiminished  chances  of  a 
Buccosbful  operation.  Probably  the  most  advantageous  course 
to  follow,  if  the  stone  be  a  small  one,  would  be,  to  try  the 
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solrent  treatment  for  a  limited  period — for  fiiz  weeks  or  two 
months — and  if  miKUt'ccssful  at  the  end  of  that  time,  to  pro- 
ceed without  further  delay  to  opci-ation. 

(c.)  When  the  stwu  w  knanm  to  be  a  large  one,  the  solvent 
treatment  should  not  he  attempted.  The  presence  of  a  large 
stone  in  the  bladder  is  itself  a  perpetual  source  of  danger  ;  and 
the  larger  the  stone,  the  greater  the  probability  that  it  contains 
one  or  more  layers  of  oxalate  of  lime,  which  will  resist  the  solvent. 
The  lengtli  of  time  which  a  stone  above  tlio  weight  of  an  ounce 
would  rc<inire  for  dipsohition,  also  detracts  greatly  from  the 
advantages  of  the  solvent  treatment,  as  compared  with  the 
Bwifter,  though  less  safe,  method  of  lithotomy. 

(d,)  Tlie  cases  of  vesical  calculi  which  arc  cspeeiaJhj  suitable 
for  (he  solvent  treaimcnU  (^^e  those  in  tchich  it  is  known  or  strongly 
suspected  that  t/ie  concretion  consists  of  uric  add,  and  has  not  yet 
aiiained  any  great  size.  It  not  nnfrequently  comes  to  pass  tliat 
an  individual  who  has  previously,  at  divers  times,  spon- 
taneously voided  small  uric-acid  calculi,  becomes  afterwards 
the  subject  of  vesical  calculus.  If  such  a  case  come  under 
treatment  soon  after  the  first  nppeamTicc  of  Rymptoms  of  stone 
in  the  bladder,  it  is  one  peculiarly  promising  for  the  solvent 
treatment.  The  stone  is  sure  to  be  small,  and  it  is  almost 
eertain  to  be  wholly  composed  of  uric  acid,  A  dissolution  of 
twenty  or  thirty  grains  would  reduce  the  stone  suiBcicntly  to 
enable  it  to  traverse  the  urethra.  A  more  rational,  safe,  and 
certain  j>lan  of  treatment  is  scim;ely  conceivable  in  any  disease. 

(e.)  It  is  probable  that  the  solvent  treatment,  judiciously 
carried  out^  will  prove  a  useful  adjunct  to  lithotrity.  It  is,  how- 
ever, essential  to  its  employment  that  no  vesical  catarrh,  witli 
ammouiacal  decomposition  of  the  urine,  ensue  after  the  opera- 
tion. If  the  urine  maintain  its  acidity  after  the  stone  is 
crDBhod,  and  if  tlie  fragments  discharged  prove  to  be  uric 
acid,  then  the  solvent  treatment  might  be  expecrted  to  act  ad- 
yantageoiLsly  by  obviating  the  inconvenience  and  danger  of 
repeated  sittings. 

To  sura  up  in  the  affirmative  : — the  solvent  treatment  ia 
only  applicable  in  those  cases  of  vesical  calculi  in  which  the 
Urine  is  acid;  the  stone  not  large;  its  composition  knoicn  to  bo 
arte  acid  or  strongly  suspected  to  he  stick. 
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9.  RUL£3  POU  CARnTING  OUT  TEE  SOLVEUrr  TREATMEST. — 

The  action  of  alkalised  urine  is  esaeutially  slow  ;  quick  Bola- 
tion,  by  any  manner  of  applying  it»  is  impossible.  To  make 
up  for  this  defect,  its  operation  must  bo  continuous  and  in- 
cessant. To  rest  content  with  alkalising  the  urine  for  a  few 
hours  each  day,  is  not  only  to  reduce  the  solvent  eOect  to  aa 
insignificant  quantity,  but,  sometimes  at  least,  to  nullify  it 
altogether.  1  have  known  urine  kept  continuously  alkaline  by 
acetate  of  potash,  for  many  successive  days,  recover  its  acidity 
and  deposit  uric  acid  within  a  few  hours  of  the  latest  dose. 
It  is  also  of  great  importance  not  only  to  keep  the  urine  con- 
tinuously alkaline,  hut  to  keep  it  alkaline  to  a  certain  degree. 
The  experiments  described  at  p.  TSl  prove  that  solutions  with 
an  alkalescence  below  three  gi*ains  of  carbonate  of  potash  to 
the  pint,  liave  scarcely  a  greater  cJIect  on  uric-acid  calculi  tlmu 
simple  water.  A  feebly  alkaliscd  mine  acts  so  slowly,  that  (in 
cases  of  vesical  calculi)  the  delay  incurred  counterbalances  the 
safety  of  the  treatment  as  compared  >vith  mechanical  means, 
and  robs  it  of  the  preference  which  it  might  othcrAvise  deserve. 

To  secure  a  continuous  alkalescence,  the  dose  should  be 
repeated  at  intervals  of  not  less  than  tlu*ee  hours,  and  it  should 
be  given  with  rigorous  regularity  during  the  waking  hours.  A 
dose  should  be  taken  the  last  thing  before  retiring  to  rust,  and 
anothci'  in  the  course  of  the  night.  Of  course  a  patient  should 
not  be  disturbed  ii*om  Bleep  in  order  to  take  a  dose  of  medicine ; 
but  patients  with  vesical  calculi,  scarcely  ever  are  able  to  pass  the 
night,  without  awaking  spontoueonsly  once  or  more  to  empty 
the  bladder. 

The  best  salts  for  administration  ai*c  the  acetate  and  citrate 
of  potash.  Of  the  former,  the  dose  for  an  adult  should  bo 
from  40  to  CO  grains  dissolved  in  3  or  4  oimces  of  water  ;  for 
children,  the  dose  should  range  from  20  to  30  grains.  The 
citrate  (anhydrou^s)  has  nearly  the  some  alkalising  power  as  the 
acetate.  The  citrate  of  potash  of  the  slioj^s  is  of  uncertain 
strength,  and  often  exceedingly  impure.  The  best  plan  is  to 
prepare  the  solution  directly  from  the  crystallised  bicoi'bonate 
of  potash  and  crystallised  citric  acid.  The  bicarbonate,  when 
saturated  with  citric  acid,  forms  almost  exactly  its  ovni  weight 
of  anhydrous  citrate  ;  so  tlmt  when  40  grains  of  bicarbonate 
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of  potash  are  saturated  with  the  proper  quantity  of  cdtric  acid, 
there  result  40  grains  of  citrate  of  potash. 

The  folIowiDg  prescription  yields  a  solution  containing  one 
drachm  of  the  citrate  in  each  fluid  ounce  : — 

R     Potosa.  bicarb.  5^i* 

Acid,  citric.  3^^*>  fiT-  xxir. 
Aquee,  ad  jzii. 

The  dose  of  such  a  solution  for  an  adult,  ia  6  or  8  fluid 
drachms  mixed  with  ^  or  4  ounces  of  water  ;  and  for  children, 
3  to  6  fluid  drachms  diluted  in  the  same  proportion. 

In  conducting  the  treatment,  it  is  essential  that  the  frcshly- 
Toidod  urine  should  be  frequently  examined.  If  at  any  time 
it  show  signs  of  anunonical  deconi])osition  tlio  treatment  should 
be  suspended.  The  advent  of  this  state  is  indicated  by  the 
offensive  ammoniacal  smell  of  the  nrine  and  tlie  increase  of 
pus  and  flaky  matter  in  it.  Ab  long  as  the  urine  continues 
sweet  wimi  vouledj  no  tear  need  be  entertained  of  the  deposi- 
tion of  the  mixed  phofiphates  on  the  surlace  of  the  stone. 

10.  The  objections  urged  agaiu^st  the  alkaline  treatment 
have  Ikjcu  chiefly  three  : — 

(a,)  It  has  been  alleged,  that  by  rendering  the  urine  alkaline, 
there  is  danger  of  the  precipitation  of  the  phosphates  on  the 
surface  of  the  stone.  The  facts  advanced  in  the  preceding 
pages  dispose  of  this  objection  completely.  If  there  be  ammo- 
niacal decomposition  of  the  urine,  the  phosphates  arc  deposited 
whether  alkaline  medicines  be  given  or  not,  and  the  concretion 
goes  on  increasing ;  but  if  the  urine  bo  alkaline  solely  from 
fixed  alkali,  not  a  particle  of  phosphatic  deposit  takes  place.* 

(b.)  It  has  been  said  tJiat  tlie  natural  reaction  of  the  urino 
is  acid ;  and  therefore,  that  to  render  it  alkaline  is  to  intro- 
duce an  unnatural  state,  which  cannot  fail  to  act  deleteriously 
on  the  general  health.  In  a  state  of  fasting  the  natural  urine 
is  doubtless  always  acid  j  but  the  researches  of  Dr.  Benco 
Jones,  fully  conflrmcd  by  my  own  (see  p.  23),  show  that  the 


*  A  want  of  knowledge  of  the  csaential  diOereoee  between  arioe  alkaline 
from  fixtid  alkali  and  urine  alkaline  fruu  carLxjuaUi  of  ammonia,  runs,  like  a 
tUrcad  6f  error,  throagh  the  elAborate  argument  of  Ciriale,  in  bis  Chapter  on 
the  DiscolotioQ  of  the  Stouu.  Sea  ehax^  it.  of  hii  work.  Da  Tnutcuoai 
M6dical  de  la  Flexre. 
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urine  is  normally  altaline  (from  fixed  nlkali)  for  sereral  hours 
daily,  after  meals,  in  many,  if  not  all,  healthy  persona.  So 
that  the  maint^jnance  of  an  alkaline  reaction  of  the  urine  by 
fixed  alkali  is  by  no  means  so  minataral  a  state  as  some  have 
fiiiIjpose<L 

(p.)  Alkaline  snbstances,  it  is  nrged,  impair  digestion.  This 
objection  was  valid  against  the  rnder  metJiods  of  alkalising 
the  urine  formerly  employed.  But  the  acetates  and  citrates 
have  no  such  effect.  The  introduction  of  these  salts  (and  the 
bicarbonate)  in  recent  times  for  the  treatment  of  articular 
rheumatism,  has  afforded  an  immense  field  for  watching  their 
effects.  Indeed  the  solvent  treatment  here  recommended  is 
identical  with  the  prevailing  mode  of  treating  rheumatism, 
except  that  the  dose  is  administered  in  a  somewhat  more  dilute 
form.  In  the  last  eight  years  I  have  employed  the  bicarbonate, 
the  acetate,  and  the  citrate  of  jKitash,  both  in  private  and 
public  practice,  in  doses  of  four,  six,  and  eight  drachma  in 
the  twenty-four  hours,  in  a  very  large  number  of  cases.  The 
majority  were  cases  of  articular  rheumatism  j  the  remainder 
embraced  a  variety  of  slighter  and  more  severe  disorders — 
skin  diseases,  emphysema,  diabetes,  acute  Bright*8  disease,  etc. 
The  urine  was  kept  continuously  alkaline  for  periods  varying 
from  a  fortnight  to  three  months,  and  in  no  instance  were 
deleterious  effects  observed.  In  one  patient  with  pnlmonar}' 
emphysema,  the  urine  was  kept  uninterruptedly  alkaline  for 
fourteen  weeks,  with  marked  improvement  of  the  general 
health  and  steady  increase  of  weight.  In  short,  the  acct^itc 
and  citrate  of  potash  have  appeared  to  me  about  as  harmless 
as  80  much  Eu<;ar. 


I 


On  the  Solvknt  Treatment  of  "Dric-Acid  Calocu  bi 

Injections  into  the  Bladder. 

It  has  been  conceived  that  considerable  advantages  would  be 
gtdned,  in  cases  of  vesical  calculi,  by  injecting  the  solvent 
directly  into  the  bladder,  in  a  continuous  stream,  by  means  of  a 
double-current  catheter.     The  advantages  chiefly  counted  on 
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were : — the  use  of  stronger  solutions,  and  the  employment  of  a 
greater  mass  of  the  solvent.  In  the  case  of  mnc-acid  calculi, 
numerous  experiments  tmdertaken  by  myself  aliow  clearly  that 
these  advantages  are  illusory. 

TliG  mode  of  proceeding  •which  I  adopted,  was  to  place  a 
section  of  a  uric-acid  &toue  in  a  10-ounee  phial,  and  to  pass 
over  it  at  blood  heat,  a  currant  of  the  solvent  as  large  as  the 
capacity  of  the  urethra  might  be  supposed  to  permit.  The 
current  was  kept  up  for  two  or  three  hours  continuously. 

From  experiments  already  recorded  at  p.  237,  the  maximum 
solvent  power  of  the  carbonated  alkalies  is  ascertained  to  lie  ia 
solutions  containing  about  50  grains  to  the  pint.  A  solution 
of  carhonatc  of  potash  of  this  strength  was  passed  over  a  frag- 
ment of  uric  acid  weighing  57  grains,  at  the  rate  of  forty-two 
pints  per  hour,  for  a  period  of  three  hours.  Tlic  result  was  a 
dissolution  at  tho  rate  of  two  grains  per  hour.  This  result, 
insignificant  as  it  is,  could  probably  not  be  approached  in  the 
living  bladder  on  account  of  the  mechanical  difficulties  to  be 
overcome. 

A  solution  of  cmhonak  of  Uthia,  containing  10  gi-aiiis  to  the 
pint,  with  an  hourly  flow  of  30  pints,  dissolved  less  than  one 
grain  per  hour.  A  solution  of  the  same  salt  containing  20 
grains  to  the  pint,  with  an  Iiourly  flow  of  26  pints,  dissolved 
one  and  a  quarter  grain  per  hour. 

Solutions  of  the  following  substances  were  also  tried  in  a 
similar  manner — namely,  borax,  borax  ivith  liquor  soda,  double 
borate  of  potash  and  soda,  conwion  phosphate  of  soda,  ba^ic 
fhospltale  of  soda,  and  potash  soap :  but  their  solvent  elTects 
did  not  reach  beyond  u  loss  of  weight  of  one  or  two  grains  in 
the  hour. 

Lime-water  in  a  continuous  current,  at  the  rate  of  30  pints 
per  hour,  dissolved  a  fi-agment  weighing  8G  grains,  at  the  speed 
of  one  and  a  half  grain  per  hour. 

Seeing  the  very  small  results  tlins  obtained,  I  proceeded  to 
try  the  caustic  alkalies^  which  are  the  most  powerful  known 
solvents  of  uric  acid.  But  solutions,  such  as  could  be  borne  by 
the  living  bladder,  of  liquor  potasste  and  liquor  sodse  (GO  and 
130  minims  to  the  pint),  did  not  dissolve  more  than  about  two 
grains  per  hour. 
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The  general  conelnsion  from  these  experiments*  is,  that 
under  the  most  favourable  conditions,  and  with  the  most 
cffectire  solvents  captible  of  being  borne  by  the  living  bladder, 
no  greater  dissolution  than  one  or  two  grains  per  hour  can  be 
accomplished  in  the  case  of  nric-acid  calcalL  In  actual  prac- 
tice tlie  conditions  would  necessaiily  be  much  loss  favourable 
than  in  an  experiment  performed  in  the  laboratory.  A  little 
consideration  is  sufficient  to  ahow  that  these  results  hold  out 
no  prospect  of  any  useful  practical  application. 

Solvent  Treatment  of  CrsmrE  Calculi. — Cystine  ia 
aoluble  both  in  the  carbonates  of  the  fiiod  alkalies  and  in  the 
mineral  acids.  It  may  therefore  be  attacked,  when  existing  as 
a  calculus  in  the  bladder,  either  by  alkalising  the  urine  as  in 
the  solvent  trentment  of  uric  acid,  or  by  injecting  acid  solutions 
into  the  bladder. 

Two  cxjKirimenta  were  performed  with  a  view  of  testing  the 
solubility  of  a  cystine  calculus  in  a  solution  of  carbonate  of 
potash  containing  40  grains  to  the  pint.  The  mean  result, 
■with  a  doily  flow  of  three  and  six  pints,  showed  a  rate  of 
dissolution  equal  to  20  ]>er  cent,  of  tlie  weight  of  the  stone  in 
twenty-four  hours.  Cystine  may  therefore  be  regarded  as 
being  even  more  favourable  to  the  application  of  the  alkaUno 
solvent  treatment  than  uric  acid- 

Solvent  Treatitent  of  Oxalate  of  Lime  Caix:uu.— In 
tiio  case  rciwrtcd  at  p.  21G,  alkalised  urine  flowed  over  the  but- 
fece  of  a  mulbeny  calculus  for  three  months  ^\ithout  producing 
the  slightest  show  of  solution.  I  also  found  tliat  a  solution  of 
carbonate  of  potash  containing  40  grains  to  the  pint,  passed 
over  a  mulberry  calculus  at  the  rate  of  six  and  eight  pints  in 
the  twenty-four  hours,  had  not  the  slightest  solvent  effect. 

Better  results,  it  was  conceived,  might  be  obtained  by  a 
solution  of  dilute  nitric  add  (which  is  tlic  best  solvent  of 
oxalate  of  lime),  employed  so  as  to  imitate  injections  into  the 
bladder,  A  solution  containing  120  minims  of  the  concen- 
trated acid  to  the  pint,  was  passed  over  a  mulberry  calculus 
weighing  53  grains,  at  the  rate  of  24  pints  per  hour  ;  and  yet 


*  Tbo  oxpcrimenta  here  rcftrrcil  to  are  more  full^  described  fai  tlie  ftathor*! 
paper  in  the  Uedico-Clurargic&l  TranracUoiu  for  1SC6. 
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only  half  a  grain  was  dissolved  in  an  hour,  TVe  may  conclude, 
from  these  experiments,  that  oxalate  of  lime  calculi  are  un- 
assailable by  solvents  applied  in  any  known  method. 

Solvent  Theatment  of  Phosphatio  Calculi.— Phosphatic 
calculi  were  found  quite  unimpressible,  as  might  have  been 
expected,  to  solutions  of  carbonate  of  potash.  Far  more  pro- 
mising^ results  were  obtained  by  dilute  nitric  acid,  used  so  as  to 
imitate  injections.  A  solution  containing  CO  minims  of  the 
commercial  acid  to  the  pint,  was  passed  at  blood-heat  over  a 
phosphatic  stone  weighing  153  grains,  at  the  rate  of  36  pints 
per  hour.  The  loss  of  weight  which  followed  amounted  to  21 
grains  per  hour.  A  modification  of  this  proceeding  was  buc- 
cessfully  employed,  as  is  well  known,  by  Sir  B.  Brodie  in  actual 
practice.  My  colleague,  Mr.  Sontham,  has  recently  tried  the 
same  method,  and  with  the  best  results.  T\\e  stone  had  been 
repeatedly  crashed  with  the  lithotrite  ;  but  fresh  phosphatic 
concretions  formed  in  the  bladder  as  fast  as  the  old  ones  were 
broken  up  ;  and  it  was  found  impossible  to  completely  clear 
the  bladder.  In  this  difficulty  an  injection,  containing  two 
drachms  of  dilute  nitric  acid  to  a  pint  of  water,  was  practised 
every  day,  or  every  second  day.  In  the  course  of  a  short  time 
the  old  fragments  were  completely  dissolved,  and  the  formation 
of  new  ones  prevented.  Tliis  method  is  evidently  capable  of 
wider  application  than  ia  now  made  of  it  by  surgeons. 
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The  disorder  named  by  Prout  chylous  urine,  is,  pro] 
Epcaking,  a  disease  of  tropicul  climates.  It  prevuils  cndcmi- 
c^lly  in  the  Mauritius,  Isle  of  Bourbon,  West  Indies,  the 
Brazils,  and  India.  The  cases  met  with  among  Europeans  are 
almost  confined  to  sailors,  merchants,  colonists,  and  others  who 
have  passed  a  portion  of  their  lives  in  one  of  the  above-nomod 
countries.  The  following  account  of  the  complaint  is  drawn 
up  ih)m  an  analysis  of  twenty -six  cases,  the  sources  of  most  of 
whi(;h  are  indicated  at  the  head  of  the  chapter. 

In  this  disorder  the  urine  is  usually  white  and  opaqne,  like 
milk  ;  Bomt'limes  it  has  a  faint  rose  lint,  from  a  slight  admix- 
ture of  blood  ;  and  sometimes  it  is  mixed  ^nth  blood  in  clots. 

On  standing  awhile,  it  sets  epontaneoualy  into  a  trembling 
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coagnlam,  which  after  a  time  re-dissolves,  and  breaks  up  into 
flaky  clots.  Not  unfrcquently  this  coagulation  takes  place 
within  ihe  bladder,  and  occasions  serious  pain  and  difficulty  in 
micturition.  The  milky  appearance  of  chylous  urine  is  due  to 
the  presence  of  a  finely-divided  fatty  or  oily  raatt^ir.  This  is 
thrown  up  as  a  creamy  layer  after  the  urine  has  stood  some  hours. 
When  chylons  nrine  is  agn'tated  with  ether,  the  fnt  is  dissolved, 
and  the  secretion  assumes  the  transparency  and  colour  of  healthy 
urine.  The  ethereal  extract  yields,  on  evaporation,  a  quantity 
of  yellowish  solid  or  oily  uncrystallixable  fat,  resembUng  that 
which  is  found  in  the  blood.  Chylons  urine  is  invariably 
coagnlaied  by  heat  and  nitric  acid."  These  united  reactions 
indicate  the  presence  of  fibrine,  fat,  and  albumen.  Caseine, 
though  specially  looked  for  by  Jiayer,  Guibonrt,  Pearse,  and 
others,  has  never  been  authentically  foimd  in  chylous  urine  ; 
nor  has  sugar  ever  been  found  tliercin.  The  ordinary  iiigro- 
dients  of  healthy  urine  are  present  in  their  usual  proportion, 
unless  there  be  some  superadded  disease.  The  specific  gravity 
ia  generally  below  the  average.  When  examined  microsco- 
pically, chylous  nrine  is  found  to  contain  a  variable  number  of 
granular  nucleated  corpuscles,  like  those  of  muuoa  or  chyle  ; 
and  generally,  but  not  always,  red  blood  disks.  The  fiatty 
matter  almost  invariably  occurs  in  the  form  of  excessively 
minute  grannies  (resembling  the  molecular  base  of  the  chyle), 
which  are  not  resolvable  into  visible  globules  under  the  highest 
powers  of  the  microscope.  Occasionally,  however,  xisible  fat 
globules  are  found,  as  In  the  case  recorded  by  Dr.  Waters.  Oasts 
of  the  uriniferous  tulles  have  never  been  found,  though  specially 
searched  for  by  Benco  Jones,  Waten*,  Isaacs,  Begbic,  and  othei-s. 

*  Bnmwell's  can  (Kdin.  McJ.  Joarn.  185S,  p.  7H)  la  vxelndod  from 
eontiilMittidn.  It  (LifTeni  ao  greatly  from  all  tbe  olher  recorded  cases,  that  it 
must  be  regarded  as  betongtng  to  a  iUfferent  eeriba,  or  as  a  case  of  imponticm. 
In  this  case  the  utIdb  did  noi  coagnlAie  spontaDeouslj  :  it  did  not  precipitate 
with  heat  and  aitric  acid :  the  fatty  matter  scparaicd  almoHt  eompletelj  on 
simple  slaiidlug  :  it  CDntaioed  vitit/^e  fat  gtol>iili.'H  ^|^  of  nn  inch  in  diameter, 
and  the  fat  extraottd  by  other  orystatliBod  Ukc  tnart;aric  acid  ;  the  patient  had 
MTcr  been  oat  of  Scvtland.  la  the  waut  of  cu]i;;uhitioa  wiih  licnt  and  aitrie 
add  this  caw  fftAnds  quite  alone  ;  in  the  other  circumatanceB,  if  not  altogether 
alooe*  it  Bt&ads  in  a  highly  exceptionU  poutibn.  Dr.  Barry's  ease  (Beale's 
ArcliiTes,  18m,  p.  40)  is  alio  rejected  on  ocooaot  of  the  doubtful  way  ia 
which  it  is  ropertoJ.  In  the  second  cd.  of  Dr.  Beale'a  work  on  urine  and 
srioary  deposits  (IttOi),  Barry's  cose  is  not  alloded  to. 
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Sometimes  the  urine  is  not  chylous,  but  lytnphous :  that  is^ 
it  contains  albumen,  and  coagulates  Bpontaneously,  but  tlic  fat 
is  absent,  together  with  the  opaque  milky  appearance  which 
depends  thereon.  Tlie  coagTilum  in  lymphous  urine  resembles 
calfs-foot  or  currant  jelly.* 

In  this  curious  disorder,  the  urino  resembles  in  every  parti- 
calar  a  mixture  of  ordinary  urino  with  variable  qutuitities  of 
chyle  or  lymph  :  and  a  strong  probability  exists,  as  will  be 
presently  seen,  that  chylous  and  lymphous  urines  are,  In  fact, 
such  mixtures. 

Tlic  unnatural  ingredients — albumen,  fat,  and  fibrine — vary 
considerably  in  t]ieir  relative  proportions.  The  following  table 
presents  an  abstract  of  nine  analyses  of  chylous  urine  by 
difTerent  authors  : — 
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*  Hr.  Stoc1[»,  of  S&lfonl,  Bent  to  tnf%  Not.  IS,  1S64,  a  m&n  uunM 
WilliatDi,  aged  tw?nt;-scrcn.  vbo  bad  never  resided  oat  of  Eiigluid.  la 
186*2  this  man  was  the  subject  <if  Ijniphous  nrine  for  about  «  moDtli.  Ue 
vuat  that  tiuie  eufforing  from  an  cxteofdrclj  diatribntcd,  and  acvcre,  eutaneous 
disease  of  ou  ccsematoiia  character.  Mr.  8lQckii  gives  the  following  deacrip- 
lion  of  the  uiinarj  BymptoiQB.  "Thero  vaa  great  pain  orer  tke  kidneja,  in 
the  perineum,  and  ■b'>ut  Hiv  anu>~defecation  aggraTating  the  hitter  much. 
Nu  (cndrrneu  ciiatAd  in  tho  pnwtatc.  There  iru  rtillicidinm  nriDii*,  and 
frequeut,  painful,  Mtnuning,  nucinntion — half  an  onnco  of  nrioe  passing  at 
ouce.  Mftftaeit  reaeiubling  pieced  of  tripe,  about  the  thickness  of  a  lead  pencil, 
vcro  pnllcd  out  of  the  arotfara  two  or  three  times  a  ilay  tor  about  ft  week. 
The  uiiiie  itself  vaa  cUar,  highly  albnminouK,  and,  when  allowed  to  stanil, 
coagulated  apontoneoualy  iuto  yellow  transporent  mauei^  floating  in  the  fluid 
part  uf  the  urine,  exactly  like  half>meltcd  calfi-foot jelly.     TbeN 
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The  cmfTse  of  tlie  disorder  is  marked  by  an  irregularity  and 
capriciousneits  wliich  baffles  explanation.  The  invasion  is 
sometimes  gradnal ;  bnt  more  commonly  it  breaks  out  suddenly 
without  previous  warning  or  known  cause.  In  other  cases  it 
comes  on  apparently  uRer  a  fall,  or  in  consequence  of  hard 
mental  or  bodily  work.  Ita  further  progress  is  essentially 
intermittent;  but  it  rarely  happens  that  the  intermissiona 
follow  any  regular  nile.  An  attack  may  last  a  few  days,  a  few 
months,  or  many  years.  The  intervals  between  the  attacks 
vary  similarly ;  the  disorder  may  go  on  intermittingly  for  two, 
three,  or  more  years,  then  cease  for  ten  or  more  years,  and  be 
again  renewed.  The  suspensions  and  renewals  are  generally 
quite  abnipt,  sometimes  more  gradual.  During  tlie  rcmisaions 
the  urine  returns  to  a  jK^rfcctly  normal  state.  Sometimes  the 
attacks  observe  a  certain  periodicity.  In  one  case  it  is  related 
that  the  nrine  always  became  chylous  for  eight  days  previous 
to  menstruation  ;  in  another,  the  recurrence  almost  always 
preceded  or  accompanied  attacks  of  epilepsy  or  erysipelas.  In 
Mr.  Pearse's  case  the  urine  became  chylous  when  the  patient 
was  suckling  her  children,  and  ceased  to  be  so  shortly  allor 
weaning  them.  It  has  been  observed  in  several  iustauces  that 
an  intercurrent  disorder,  such  aa  a  fit  of  tlie  gout^  hepatitis, 
carbuncle,  inflammation  of  the  lungs,  severe  ptyalism,  has 
temporarily  suspended  the  chylous  condition  of  the  urine.  In 
otlier  instances  it  dates  its  origin  or  renewal  from  some  stch 
attack. 

There  are  also  diurnal  irregularities  in  regai'd  to  meals, 
exercise,  and  rest,  which  are  inexplicably  contradictory.  jVs  a 
rule,  rest  and  fasting  diminish  or  suspend  the  milkincsa  of  the 
nrine.  In  some  cases  the  urine  is  chylous  throughout  the 
twenty-four  hours,  as  in  Dr.  Watcrs's  case :  in  others  it  is 
natural  or  lymphous  on  rising  in  the  morning,  and  chylous 
during  the  remainder  of  the  day,  especially  after  dinner :  in 


b«Giune  fluid  in  about  tventy-fdttr  hours,  leftving  eobwcbb;  fibres  floating  ia 
tlie  Qiioe."  When  this  uiau  wu  seeii  hy  mo  bo  liaJ  lost  the  cotAtieoas 
emption,  and  vat  able  to  follow  bis  etDpIojment  of  wurcbouAcmiLO.  Uii^turi* 
tion  wu  Btill  uudulj  frequeot ;  but  the  urioo  wan  fre«  frvim  fll>riD«  and 
ftibaawi.  Tho  onlj  nnnatunl  objects  found  after  a  careful  mioroscopical 
rfHTBTwit*^  mre  a  fev  blood  ud  pna  corpusulei.  Was  tliis  case  aa  exampln 
of  aosema  inTading  the  mocoaa  membrazu  of  the  bladder  f 
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Mr,  Cubitt'8  case  (cited  by  Beole)  the  urine  was  never  chylous 
during  tlie  day,  but  ouly  on  rising  in  the  morning.  In  Acker- 
nuinn's  case  the  urine  became  perfectly  natural  when  the 
patient  lay  on  his  right  side,  and  immediately  resumed  its 
chylous  character  when  he  stood  up.  Br.  Bcnce  Jones  found, 
in  a  case  observed  by  him,  that  meals  and  exercise  had  a  marked 
inOnence  on  the  state  of  the  urine.  Shortly  after  a  meal  the 
urine  became  chylous  :  if  the  patient  fasted  and  took  exercise, 
the  urine  was  lymphous  :  if  he  fasted  and  remaiued  perfectly 
tranquil,  it  became  natural.  In  Mr.  Butt's  case  the  urino 
voided  during  the  day  was  clear  and  free  from  chyle,  while  that 
voided  diuing  the  night  and  in  the  morning  was  deeply  loaded 
with  it. 

Illustrative  Cases. — The  following  abstracts  of  cases  will 
convey  an  idea  of  the  character  of  the  urine  and  tlie  capnoious 
course  of  the  disorder  : — 

Cask  I. — A  mftrricd  woman,  aged  thirty,  hml  txwn  posaing  chylous 
urine  about  a  year.  Three  specimens  of  her  nrine  wero  submitted  to  Dr. 
("rout  for  examination,  namely,  ono  voiilod  in  tho  morning ;  another  • 
littlo  after  breakfast  ;  ami  n,  third  in  tho  cvfiiing. 

Thp  first  specimen,  voided  in  tho  morning,  consisted  of  a  solid  joUy-like 
mass  or  coagnlnm  of  a  ]ulc  amber  colour.  This  coagulum  was  of  an 
extremely  delicate  texture,  and,  on  being  submitt^id  to  n  gentle  pressure, 
or  even  allowed  to  drain,  pnrte»l  with  a  lar;ge  proportion  of  a  serous  fluid 
of  the  colour  nbove  montione*!,  nnd  at  tho  aamo  time  bet-amc  exceedingly 
reiluced  in  bulk,  and  assumed  tho  nppcftranee  of  a  red  flesljy-looking  moBti 
of  a  tibrous  texture,  which  on  rxamiiiation  was  found  to  liave  all  tho 
properties  of  the  fibriuo  of  the  blo*;d,  mixed  witli  a  few  re<l  particle*  of  tho 
Baiiin  fluid.  Tho  Kpecific  i;frarity  of  tho  serous  portion  was  1019.  lt» 
imell  waa  Tcry  faintly  urinous ;  reaction  neutral ;  it  contained  a  large 
quantity  of  albumen. 

The  second  specimen,  voided  after  breakfast,  resembled  tho  first  in  its 
general  character,  but  ditfercd  from  it  in  some  miuor  jmrtioulan.  Thus, 
tho  scrum  was  more  of  a  whey  colour ;  tlio  fibrous  coagulum  was  less,  but 
more  compact  and  firm,  and  held  pntangle<l  in  its  texture  a  largo  proper* 
lion  of  tho  rod  particles  of  the  blood.  The  specific  gravity  of  the  sorum 
was  only  1012,  and  it  contained  a  considerable  prupurtion  of  albumen. 

The  third  specimon,  voided  in  tho  evening,  alter  qu  early  dinner  taken 
obout  noon,  so  closely  resembled  chyle  in  all  respects,  that  Dr.  P.  vrna 
donbtfid,  if  it  had  be«n  brought  to  him  as  a  sjieciraep  of  that  fluid, 
whether  he  should  have  discovered  the  imposition.  It  consisted  of  a  solid 
eoa^lum  of  a  white  colour,  and  assuming  tho  shrtpo  of  the  vessel,  like 
blancmange.  On  being  submitted  to  a  gentle  pressure  and  permitted  to 
drain,  tho  residual  sulid  ]>ortioa  was,  Uko  that  of  tho  oUuirs,  small  ia 
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qoADtitj,  but  wliiter  than  the  coogola  of  the  other  speciineiLS.  It  wu, 
howerer,  intermixed  with  strings  of  a  firmer  consistcuce  and  of  a  red 
colour.  The  serous  portion  was  white  and  opaque  like  milk,  and  on  lacing 
heated  and  allowed  to  atimd  at  rest  for  some  time,  threw  up  a  substanco  on 
its  surface  reaembUng  cream,  and  which,  like  cream,  contained  a  con- 
aiderable  proportion  of  oily  principle.  Its  specific  gravity  was  1017,  and 
its  smell  was  not  urinous  until  it  had  been  concentrated  by  eTapora* 
tion ;  it  waa  not  cottj^ulable  by  heat,  though  it  contained  abundance  of 
albumen. 

Dr.  Prout  had  an  opportunity  of  examining  this  woman's  urine  after 
fiutiug  twenty-four  hours.  The  coagulum  was  now  mnch  smaller  in  bulk, 
Ukd'aeeiDed  to  contain  more  red  particles.  The  serotis  portion  we.s  nearly 
ttmnipareDt,  and  possessed  in  a  considerable  deppvo  the  colour  and  other 
sensible  properties  of  urine.  It  contained  albumen  and  abandance  of 
urea. 

This  woman  died  emaciated,  after  suflering  from  the  disease  twenty 
years.   (Prout  on  Stomach  and  Benal  Diseases,  5ih.  ed.,  p.  117.) 

Case  JI. — Tlio  piiUcnt  was  a  sailor,  a  native  of  Bermuda,  treated  by 
Dr.  Waters  in  the  Liverpool  Northc-ni  HosjiitaL  The  characters  of  the 
urine  ore  thus  described.  Wheu  firat  passed,  it  is  white,  with  rather  a 
pink  tinge.  It  resembles  new  milk  in  appearance  and  somewhat  in  smoU. 
It  is  perfeelly  free  from  urinoujs  odour.  After  it  has  been  passed  for  a 
short  time  it  coagulaUis  iuto  a  tremulous  mass  exactly  resembling  blano- 
mange.  The  coagulnm  sooner  or  later  disappears,  entirely  or  in  port, 
loaving  the  urine  altogether  iluid  or  partly  clotted.  After  the  urine  has 
been  standing  some  liours,  a  distinct  deposit  of  Horid  blood  is  found  at  tho 
bottom  of  tho  vessel,  and  the  mass  of  fluid  above  assumes  a  perfectly  white 
colour,  showing  that  tho  pink  appcoranco  of  tho  urine  when  first  passed 
wiis  duo  to  the  admixture  of  blood.  There  is  in  addition  to  tho  blood- 
daposit,  a  deposit  of  a  somewhat  slimy  chararacter,  ha\'iug  all  tho  appear- 
uoe  of  a  mixture  of  pus  and  mucus.  After  standing  some  hours,  a 
distinct  tl^u  layer  of  white  fluid,  exactly  resembling  orcam,  generally 
forms  ou  the  surfaca  of  tho  uriuu,  the  layer  being  thicker  in  some  specimens 
than  in  others.  The  urine  remains  free  from  odour  for  some  time,  but  at 
the  end  of  three  or  four  days  it  has  a  slightly  urinous  smell. 

When  first  passed  tlio  urine  is  slightly  acid  or  nonlral,  and  soon  becomes 
alkolino.  Heat  causes  a  precipitate  of  very  fine  particlfis.  Nitric  acid 
also  produces  a  slight  precipitate,  but  heat  and  nitric  acid  togoUior  causa 
a  copious  dcpcitt  When  boileil  with  liquor  potosste  and  sulphate  of 
copper,  there  is  no  reduction  of  tho  copper  to  the  state  of  suboxide.  If 
the  urine  be  agitated  in  a  test-tube  with  an  equal  part  of  sulfihurio  ether 
aud  left  to  stand,  a  thin  layer  of  fatty  (?)  matter  is  deposited  on  tha 
sur&ce  of  thu  urine  and  below  the  ether.  The  urine  then  becomes  quite 
clear,  aud  if  removed  by  means  of  a  syphon  and  hoilud  with  uitnc  acid  a 
copious  deposit  takes  pUce. 

When  examined  imder  the  microscope  tho  uiine  is  found  to  contain 
blood,  pus,  aud  mucus  corjjwtclcs,  with  a  largo  number  of  small  fat 
globules.  Biany  of  these  last  are  very  minute,  whilst  others  are  larger. 
Ko  casts  of  the  uriuilerons  tubes,  nor  any  other  abnormal  mfttters  thou 
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thoH  slrea^y  mentioned  were  found  in  the  deposit.  The  thin  layer  of 
cream-like  fliu'd  before  alluded  to  consists  entirely  of  oil  globnlts.  (Dr. 
Waters,  Med.  Chir.  Trans.,  voL  liv.,  p.  211.) 

Contrasting  vnih  this  description  in  the  occasional  absence 
of  spontaneous  coagulation  and  of  visible  fat  globules,  is  the 
following  account  bj'  Dr.  Bcale  : — 

Case  III. — ^The  specimen  of  uriue  voa  paiaod  in  the  morning.  It  was 
jwrfecUy  fluid,  without  any  tendency  to  apontancous  coagulation,  and  hod 
all  tbu  appeftranco  of  fresh  milk.  It  hatl  ueitliur  a  urinous  smell  nor 
Uste.  Upon  tho  addition  of  an  equal  volume  of  ether,  it  became  {wrfectly 
clear. 

Under  the  microscopo  tho  slight  deposit  which  funned  after  standing 
Bome  time,  was  found  to  comiist  of  a  email  qnautity  of  vesical  epithcliam, 
and  some  small  sUghtly  granular  circular  colls  rcsembUng  chyle  or  lymph 
corpuscles.  No  oil  globules  could  be  doto{:ted  on  the  aurfkec  of  tho  tiriue 
or  amongst  the  deposit,  and  the  fatty  inaltor,  which  was  equally  diflTused 
throughout,  was  in  a  molecular  or  granular  form.  By  examining  the  urine 
with  the  highest  powers,  only  very  minute  gmnulc<i  could  bo  detix'tod. 
Those  exhibited  molecular  movcmonis.  In  tbis  ca»o  the  orine  was  not, 
however,  always  uncoogulablc,  occasionally  it  coagulated  even,  within  the 
bladder.  Tliis  case  is  exccptinnal  in  tltc  circumstanco  that  tlio  nrine  waa 
never  chylous,  except  on  rising  in  the  morning.  During  the  rest  of  tho 
day  it  was  always  perfectly  natnral.  Tho  patient  waa  a  native  of  Norfolk, 
and  does  not  appear  ever  to  have  be«n  out  of  England.  (Beole,  Urine 
and  Urinary  TVpo-sits,  2nd  ed.,  p.  272.) 

Cabk  IV.— a  clergyman,  aged  forty,  bom  in  nermuda,  consulted  Dr. 
Bonce  Jones  in  1852.  Ton  years  before,  the  urine  became  milky,  and 
continued  so  for  eight  weeks  ;  it  then  returned  to  its  natural  state  without 
troatmont.  Five  years  after,  the  complaint  returned.  The  patient  passed 
clots  and  semi-solid  miisses  with  some  difficulty.  This  second  attack  lastod 
two  or  three  monthti,  and  then  tho  urine  became  perfectly  uatural,  and 
continued  so  for  the  snecccding  four  years.  At  tho  end  of  this  period  tha 
disease  returned,  and  hod  continued  ever  since,  with  the  exception  of  on 
interval  of  three  weeks.  "When  tho  patient  came  under  tho  care  of  Dr. 
B.  Jones  in  1852,  the  urine  was  milky,  but  it  cleared  with  ether  ;  it  con- 
tained much  albumen  and  some  blood  corpuscles,  but  no  casts  of  tubes ; 
its  reaction  was  acid,  apcci6c  gravity  1025.  The  patient  stated  tliat  l>odily 
or  mental  exertion  <such  as  preaching  on  Sunday)  produced  the  moat 
intense  milkiness  of  the  urine  Usually  the  nrine  was  milky  on  going  to 
Ited  ;  it  was  clear  in  the  morning,  until  nn  hour  after  breakfaat;  the 
whiteness  then  increased  according  to  tho  degree  nf  exercise  token.  He 
dined  at  one,  and  then,  with  rest,  the  urine  became  clear,  and  continued 
so  until  he  took  his  afternoon  walk,  when  tho  whiteness  returned.  He 
had  tried  all  sorts  of  tonics,  buchu  and  iron,  and  hnd  taken  gallic  acid  on 
this  and  the  previous  occasions  without  advantage.  (Beuce  Jones,  Med. 
Chir.  Traaa,  voh  xxxvi,  p.  91.) 
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Cast.  Y. — A  Udy,  aged  6iity*foiir,  lx>rn  in  India,  where  she  had  re- 
adwl  for  some  years,  cuiue  under  tha  cine  of  Dr.  EUiutsim,  Tlie  urine 
becaxiw  for  the  first  time  milky  nine  years  after  her  return  to  England. 
It  continned  milky,  in  ipitc  of  vorioua  reraedies,  for  about  a  year,  when  it 
raddonly  ro»amed  its  natural  ap]peanmce  on  the  third  morning  after  ahe 
bad  commenced  to  take  a  daily  bath  iu  the  sea.  The  urine  then  remained 
clear  for  thirteen  years  (eighteen  moutbjt  of  which  were  {leaued  iu  India). 
At  the  end  of  this  ])eriod  she  had  a  severe  inflanunntiou  of  the  lungs,  for 
which  alio  was  bled,  aud  took  calomel.  In  a  month  after  this  attack  the 
Qriiitf  again  became  chylous,  and  continued  »o  for  two  years.  At  this  timo 
sh«  suffered  from  a  ^vmtva  mental  shock,  and  for  the  space  of  oue  month 
the  milkiaesd  of  the  urine  was  suspended  ;  it  then  returned  with  as 
much  intensity  as  ever.  From  this  date  the  urine  eoattmiod  milky  with- 
out one  day's  tntermission  for  eleven  years.  The  milkiuess  was  then,  ouce 
more,  suspended  for  six  weeks  in  conBequcuco  of  a  carbuncle  ;  theu  it  went 
on  again  for  two  years,  when  she  had  a  second  attack  of  iuflauunntion  of 
the  lungs,  wliich  laid  her  up  for  six  months.  During  this  ilhiess  lite  chy- 
lous state  of  tlie  urine  was  again  suspended  ;  but  has  since  retunicd,  and 
still  continues  {l^bl).  The  patient  is  a  very  stout  person,  and  very  uor- 
TOUH.  AIL  remedies  have  been  unavailing.  The  disease  lioa  continued » 
with  intermissions,  for  eight-oud- twenty  years.  (Elliotsoo,  Med.  Times 
and  Gaz.  1S57,  ii.  2S7.) 

Case  VI. — Au  Euglish  gentleman,  aged  forty,  a  teacher  of  languages, 
settled  in  Bostock  (Gcnnany),  came  under  the  notice  of  Dr.  Acker- 
zuann.  In  his  youtli,  this  gentleman  had  travelled  for  two  years  in  the 
Brazils  and  Bnenoi^  Ayres.  While  in  South  America  ho  sulTerod  from  a 
alight  hydrocele,*  which  disappeared  on  his  return  to  Europe. 

He  had  bcrn  soltlrtl  iu  Ilostock  for  eleven  years,  and  was  strong  and 
very  healthy,  Ml'lsummer,  1858,  he  took  the  measles,  wliich  left  Iwhiud 
a  slight  bronchial  cat&rrh.  This  catarrh  lingered  on  till  February,  1859; 
when  one  day  he  observed  his  urine  to  be  milky.  A  few  hours  befurc  this 
occurrence  he  felt  out  of  sorts  and  sluvered,  but  next  morning  he  was  well 
again.  The  urine,  however,  continued  milky,  and  tiie  weeks  after,  leeches 
were  applied  to  the  left  loin  on  account  of  a  tendeme&s  which  existed  in 
that  rofpon,  During  their  application  the  patient  lay  on  his  right  side  for 
two  houis,  and  immediately  on  rifting  ho  made  water,  which,  much  to  his 
own  and  hiii  physician's  astonishmeut,  w&s  i>crfectly  normal,  cl<3ar,  and  of 
a  deep  yellow  colour.  Nevertheless,  at  the  next  micturition,  the  urine  was 
found  milky  again.  A  few  days  after,  the  patient  repeated  the  exiMirimcnt : 
he  emptied  tlie  bladder  and  lay  for  an  hour  on  his  right  side,  and  again  the 
urine  appeared  clear,  and  contained  only  traces  of  albumen.  Similar  results 
were  obtained  many  times  after  the  same  experiment.  I f  perfect  rest  on 
the  right  side  was  broken  oven  for  a  few  minute:^  the  urine  was  distinctly 
chylous  at  the  end  of  the  experiment.  A  counter-experiment,  in  which 
the  patient  lay  on  his  left  (instead  of  right)  side,  showed  still  more  dis- 
tinctly the  effect  of  the  posture  on  the  right  side,     On  the  6th  of  May  the 

*  Query — Was  not  tliis  supposed  liydroccle  an  afleclton  of  the  scrotal 
lymphatics,  as  in  Carter's  cases,  to  be  presently  described  I 
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pfttiont  Iajt  for  an  liour  on  his  left  side  ;  but  the  nrine  which  he  made  on 
lising  was  strongly  chylous  aiid  contained  blood.  At  a  l«t«r  period  Ihia 
iaflucuce  of  lying  on  one  or  the  otlicr  side  became  less  marked  and  constAiLt. 
But  throughout  liie  complaint,  I'estiuthe  horuontal  ]>osition  had  invariably 
thaaflact  uf  diuiiniahiug  the  chylous  condition  of  the  urine.  The  morning 
urina,  after  tlio  reat  uf  (deep,  was  ahva}-s  the  least  milky  ;  and  that  uf  the 
evening,  after  the  Catigucs  uf  the  day.  the  moat  »o.  Tlie  general  health  waa 
only  aU^tly  affected.  He  vas  a  little  Icsa  cajiablo  of  exertion,  more 
eaaily  fatigued,  very  sensitive  to  cold,  and  somewhat  depreased  in  mind  ; 
there  was  also  a  dull  pain  in  the  left  lumbar  region.  The  exhoufitiun  ap- 
peared to  increase  txa  the  disease  continued,  but  he  was  not  compelled  to 
suspend  his  somewhat  arduous  occupation  for  more  than  a  day  or  two. 
He  noted  that  a  hcemorrhoidol  flux  with  which  he  hod  been  previously 
frequently  afTucted,  ceased  entirely  from  the  moment  the  urino  became  milky. 
In  Joly  and  August  the  patient  spent  a  month  at  the  sea-baths  of  'NVorne- 
mUude,  where  ho  led  a  very  quiet  life,  but  did  not  batlie.  Here  the  urine 
eaddeuly  became  clear  and  normal,  and  continued  so  for  a  fortnight ;  but 
before  ho  left,  it  became,  aa  suddenly,  intensely  milky  again.  At  a  still 
later  period  more  frequent  variations  in  tlie  chylous  and  non-chylous  con- 
dition of  the  urine  were  oW-rved  than  in  the  beginning  ;  but  no  intcr- 
miasion  as  long  oa  tluit  noted  at  Wamcmilnde  occnrrod  again.  It  often 
happened  that  amid  u  long  series  of  chylous  cmisaiona  a  normal  one  would 
bo  suddenly  interposed,  and  it  was  not  always  possible  to  And  any  cause  for 
this  sudden  clionge  in  the  drcumstancea  of  the  patient. 

It  was  obscn'L'd  that  the  akin  was  markedly  Usa  disponed  to  sweating 
than  previously,  and  somctimpa  there  was  n  disngroeablo  diyiiess  of  the 
oataneona  surfiice.  The  urine  was  notably  increusc'd  in  qnontity,  espe- 
cially in  the  earlier  periods,  when  it  exceeded  fi\'e  pints  in  the  twenty-four 
honrs. 

The  examination  of  the  nrine  yielded  the  following  results  : — It  waa 
opaque,  almost  milk-white  with  a  tinge  of  red,  reaction  acid,  with  a  stale 
sweetiali  odour.  It  coagulated  spontaneously,  sometimes  after  standing  a 
few  minutes,  sometimes  after  several  hours.  It  never  gelatinised  within 
the  urinary  passages.  It  also  coagulated  with  hcnt  and  with  nitric  acid. 
"When  it  was  allowed  to  rest  for  eighteen  hours  in  a  glnsa,  a  thin,  perfectly 
white  layer  gathered  on  the  top,  and  a  reddiah  dc[iosit  sank  to  the  bottom. 
In  the  former  a  vast  quantity  of  iat>mo1ecules  were  found  ;  in  the  latter, 
blood  corptucles  and  small  daik  red  clumps  of  blood.  Kthor  cleared  the 
urine  almost  completely,  and  the  extracted  fat  was  solid  at  ordinarj' tempe- 
ratures. When  the  nrine  was  1>oiled,  it  paaaod  throtigh  a  filter  perfectly 
clear,  and  possessing  all  the  quulitiea  of  healthy  urine — the  fatty  matter 
having  been  entirely  retained  on  the  filler  by  the  coagulated  albumen. 

The  tabic  on  the  following  page  exhibits  the  proportion  of  iat  sind 
albumen  at  dilTerent  times  of  the  day. 

Various  remedies— among  tlieni  gallic  acid — were  tried  in  this  case  with 
little  or  no  evidence  of  success.  In  tlie  beginning  of  I>ecember,  1859,  he 
left  off  all  medicine,  finding  them  of  no  etfoct  on  his  urine,  and  feeling 
his  general  health  satisfactory.  Toward  the  end  of  January,  ISdO,  ho 
found  himself  one  evening,  after  a  very  heavy  day,  greatly  exhausted,  wid 
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r>  And  therefore  went  earlier  tli&u  usual  to  bed.  The  mine  on  thia 
•rening  WIS  strongly  chylous,  Next  morning,  on  the  contrary,  the  urine 
▼u  perfectly  norioal ;  tlio  succeeding  omi^ons  vere  fiinulorly  Usalthy, 
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and  from  thot  day  forth  tho  disorder  did  not  return.     For  three  years  ho 
faiLM  contiuued  to  pass  perfectly  natural  urine.     A  few  days  after  thiii 
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fftVouTttble  tOTmination,  tho  hiwnorrhoidal  flux  returuod,  aud  bos  contiim^d 
Bincfl  with  its  former  frot^ucacjr.*  ^Ackurmmann,  Deutsche  Klinik,  1863. 
Ko8.  S3  and  21) 

The  general  health  of  persons  afiFectod  with  chylous  urine, 
sufFers  in  varying  degrees.  Some  persons  preserve  their  embon- 
point nndiminished ;  but  the  larger  number  are  markedly 
emaciated.  The  patients  generally  complain  of  lassitude,  in- 
capacity for  exertion,  jjains  in  the  loina  and  tlie  cpigastrinm- 
The  nnnatiiral  dmin  of  the  nutritive  material  explains  most  of 
these  symptoms.  Sometimes  there  is  an  excessive  appetite : 
more  commonly  tho  appetite  is  natural  or  indiflferent.  The 
long  Bories  of  years,  during  which  persons  may  void  chylous 
urine,  without  serious  impairment  of  their  health,  shows  the 
comparative  innocnousnes-s  of  the  complaint.  In  Quevenne's 
case  (cited  by  Raver)  the  patient,  a  native  of  the  Isle  of 
Bourbon,  commenced  to  pass  chylous  urine  at  tho  age  of 
25.  Prom  this  period  to  the  age  of  73  she  constantly  passed 
chylous  urine.  At  73  the  urine  became  natural,*and  the  patient 
thought  herself  cured;  but  after  about  14  months,  the  nriao 
bccamo  again  as  chylous  as  ever,  and  continued  so  until  she 
reached  the  age  of  78,  beyond  which  the  report  does  not  go. 
In  Br,  Elliotson's  case  the  disease  lasted,  off  and  on,  for  28 
years,  witliout  seriously  affecting  the  hc^ltli.  "When  death 
has  occurred  in  cases  of  chylous  urine,  it  has  been  occasioned 
by  some  independent  malady.  In  Dr.  Priestley's  case  the 
kidneys  presented  the  fatty  form  of  Bright's  disease,  and 
the  lungs  were  tuberculous.  At  his  Gulstouian  lectures,  in 
1831,  Dr.  Front  exhibited  the  kidneys  of  a  girl  of  15  who  had 
been  passing  chylous  urine»  She  was  said  to  have  died  of  in- 
flammation of  the  bowels :  the  kidneys  were  perfectly  healthy. 
Dr.  Isaacs  had  an  opjM/rtunity  of  examining  the  body  of  a 
sailor,  who  during  lite  luul  been  iu  tho  habit  of  passing  chylous 
unne,  and  who  had  died  of  general  tuberculosis.  The  kidneya 
contained  a  few  nodules  of  secondary  tubercle,  but  wcro  other- 
wise perfectly  healthy. 


*  ThEfl  ctM  cuoe  under  the  notice  of  Dr.  Tbudichnm  in  1864.  Tlia  pMtsnt 
bad  returned  to  Knclond,  and  the  cbyloits  state  of  the  urioe  had  re-appearod, 
ia  conaet|U(ince,  u  tbe  patient  believed,  of  higher  UvIdc.     (Bri(.  lied.  Joan, 
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Etiology. — Chylons  urine  prevails  mostly  in  youth  and 
middle  age.  Of  2G  cases  collected  by  me,  3  were  under  twenty ; 
7  between  twenty  and  thirty  ;  7  between  tliirty  and  forty  ;  2 
between  forty  and  fifty  ;  and  3  orcr  fifty.  The  yoongest  ex- 
ample is  mentioned  by  Prout,  in  a  male  infant  of  Itf  mouths  ; 
the  oldest  in  Qaevennc's  case,  in  which  the  patient  reached  the 
age  of  78  yeara 

Of  these  2G  cases,  17  were  males  and  9  females:  but  it 
api>ears,  that  in  the  countries  where  the  disorder  is  endemic, 
it  is  more  common  among  women  than  men.  The  greater 
frequency  of  it  among  men  in  the  European  cases  is  explained 
by  the  far  greater  number  of  men,  who,  as  sailors,  merchants, 
colonists,  etc^  pass  a  portion  of  their  lives  in  tropical 
climates. 

As  to  the  causes  of  the  disease,  the  only  one  made  out 
satiBfactorily  is  residence  in  certain  tropical  countries.  Twenty- 
one  cases  (out  of  26)  were  persons  wlio  had  been  bom,  or 
had  passed  a  portion  of  then-  lives,  in  the  Mauritius,  Isle  of 
Bourbon,  Brazil,  West  Indies,  or  India.* 

The  best  authenticated  cases  in  i)crsons  who  have  never 
been  out  of  Eurojw  are — a  case  related  by  Prout ;  Mr.  Qossett's 
case,  cited  by  Bird  ;  and  Mr.  Cubiti's  case,  cited  by  Beale. 

The  state  of  the  blood  has  been  examined  by  Guibourt  and 
Bence  Jones.  Neither  of  these  obeen'ers  foimd  a  milky  state 
of  the  blood-serum.  Guibourt  (cited  by  Raycr)  obtained 
nearly  twice  as  much  fat  from  the  blood  of  a  Bi-aziHim  aflected 
with  chylous  urine  as  Jrom  healthy  blood.  Bence  Jones,  on 
the  contrary,  found  in  the  blood  of  a  person  whose  urine  was 
milky  both  before  and  after  the  bleeding,  no  increased  pro- 
portion of  fat. 

PaOiology. — It  has  been  generally  assumed  that  the  fat 
albumen  and  fibrine  of  cliylous  urine  are  derived  from  the 
blood,  and  pass  into  the  m-ine  through  the  kidneys.    Dr.  Prout 

*  The  endemic  prtTmleaco  of  chyloui  urine  in  these  countriei  ii  tboronghly 
fttteated.  Ibe  rnrioua  Bpeakers  ia  the  discnaaion  wX  the  Medical  Souioty  uf 
Kiu  Juieiro,  nportcd  by  Kayer*  allude  to  the  diitorUer  as  a  oommon  one  among 
nwoea.  Dr.  I'roat  slAtes  that  Hr.  Tiiouioi,  a  practitioner  Cmm  Borbadoea, 
iniormcd  him  that  be  had  seen  at  lenst  a  dozen  well  marked  coaai  in  Begioaa 
in  a  practice  of  ten  yeara.  Dr.  Carter  also  laji  that  the  more  ordinary  forms 
of  chjrlouB  urine  ore  "not  nncouimon  "  in  Bombay. 
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Bays  z — "The  proximate  cause  of  this  affection  Beema  to  lie 
partly  in  the  a&siuiilatLng  orgous,  aud  |)artly  iu  the  kidneys. 
The  chyle,  from  some  derangement  in  the  processes  of  asBimi- 
lation,  is  not  raised  to  the  blood  standard,  and  conaeqaently, 
being  unfit  for  the  future  purposes  of  the  economy  is,  agreeably 
to  a  law  of  the  economy,  ejected  through  the  kidneys ;  but 
these  organs  instead  of  disorganising  it,  or  reducing  it  to  the 
crystallised  statCi  as  usual,  permit  it  to  pass  through  them  un- 
changed." 

But  any  view  which  Hupposes  that  the  unnatural  ingredients 
of  chylous  urine  are  derived  from  the  kidneys  presents  groat 
difficulties.  The  rapid  alternation  of  urine  intensely  chylous 
or  lymphous,  with  perfectly  natural  urine  (sometimes  witnessed 
^vithin  intervals  of  an  hour  or  two)  seems  incompatible  with 
Buch  a  supposition.  It  is  also  incredible  that  blood,  albumen 
and  fibriae  should  pass  from  the  blood  into  the  urinu  through 
the  kidneys  without  being  accompanied  with  casU  of  the 
uiiniferoufl  tubes.  Tlic  alwence  of  organic  disease  in  the 
kidneys,  and  of  any  clearly  made-out  derangement  in  the  com- 
position of  the  blood,  also  militates  against  such  a  view. 

A  new  and  unexpected  light  has  been  thrown  on  the  nature 
of  this  singular  malady,  by  some  cases  published  by  Prof. 
Carter,  of  Bombay,  which  apjiear  to  indicate,  that  a  direct 
commnnication  does,  in  reality,  exist  between  some  part  of  the 
lacteal  or  lymphatic  system  and  the  urinary  passages,  Thcso 
cases  and  the  remarks  of  Dr.  Carter  thereupon  are  well- 
deserving  of  attention. 

J>r.  Carter's  first  aue. — This  was  a  Parseo  youth  in  whom  the  higuinnl 
gloudA  were  greatly  ouUrgod,  ftoft  and  dongliy  to  the  tonch,  but  not  painful. 
Ou  the  cutaneous  surfnre  of  the  thigh,  a  lew  inches  holow  Poupart*«  liga- 
ment, was  a  ainoll,  hardly  perceptible  piiuple,  from  wliich  there  occajfion- 
ally  iaaufd  a  milky  fluid,  and  »umt'Limes  bo  copiously,  that  iu  the  course  of 
the  day  ft  pint  has  been  collected.  Pressure  juit  above  the  spot  caused 
the  flotr  to  ceoso.  Tbo  discbarge  comroenced  six  ntuntbs  before  :  it  lostod 
two  or  three  duys  oud  thou  ceased,  pressure  having  bceu  applied  ;  it  reap- 
pMred  after  an  interrol  uf  a  montli,  and  again  stopped  alter  «  few  dnys. 
Tbo  disoharge  reappeared  a  third  time,  when  tbo  patient  come  tinder  the 
obaerrstion  of  Dr.  Carter.  Bufuru  tJie  discharge  come  on,  tlie  glands  in 
tht  groin  became  tiunid  and  rather  painful.  The  llnid  collected  from  this 
man's  thigh  presented  in  perfection  the  charaotors  of  chyle.  It  coogulal«d  in 
about  five  minutes ;  it  scparttt«d  a  fuw  hours  afturwuds  into  clot  and 
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NnDD,  the  latter  b«iag  milky  in  Kppeanuico.  At  a  lat«r  period  tb«  whole 
became  agiin  fluid.  Under  the  microscope  blood  corposclea  and  chyle  cor- 
paielfie  were  found.     In  this  man  the  urine  never  became  ubyloae. 

I>r.  Oafler's  $eemd  eate. — This  was  an  adnlt  Hindoo,  who  became  a  hos- 
pital out-patient,  nnder  Dr.  Carter's  caro,  on  Aug:iL<tt  23nl,  1859,  on 
account  of  an  affection  of  the  ecrotiim.  The  akin  of  this  part  was  corru- 
gated in  a  peculiar  way,  tliickcncdnnd  studded  with  numerous  ainall  tuber- 
cles, which  were  soft  to  the  touih,  and  when  punctured,  freely  discharged 
a  chylous  fluid.  The  inguinal  frlandit  on  both  sides  were  much  enlarged, 
soft  and  doughy  to  the  touch,  aud  tbey  diminished  in  si^e  under 
{irwsure. 

The  scrotum  began  to  enlarge  four  months  before,  and  after  a  time  the 
peculiar  corrugation  of  the  skin  appeared.  The  milky  discharge  occurred 
occasionally  aud  spontaneously,  aud  intermitted.  It  did  not  issue  f^wn 
one  spot  hut  from  several.  When  it  ceased,  and  sometimes  also  during  its 
contiuuiuio.%  the  uriiie  became  chylous.  The  tumefaction  of  the  inguinal 
glands  seemed  to  alt^ruato  with  the  appearance  of  chyle  iu  the  urino.  The 
parts  also  became  tumefied  two  or  three  hoiirs  after  a  full  mcal>  aud  then 
subsided. 

Tlie  urine,  whou  chylous,  coagulated  spontaueously,  and  the  coagulum 
reddened  tieu.>tibly  uu  exposure  to  the  air.  This  reddening  was  however 
more  decided  in  the  coagulam  from  the  scrotal  chyle,  which  changed  in  a 
few  minutes  to  a  blood  red.  Under  tlte  microscope  the  urine  was  found  to 
contain,  b<sides  blood  corpuscles^,  nucleated  granulur  cells  exactly  rosemb- 
ling  chyle  corpuscles.  Various  plans  of  troatmcut  wcro  adopted,  including 
Tezy  large  doses  of  gallic  acid,  without  effect. 

Jh:  Carter' M  third  ease  was  one  of  ordinary  chylous  urine,  without  any 
visible  affection  of  the  external  lymphatics.  The  general  ubameters  aud 
the  microscopic  examina(iott  of  the  urine  appeared  to  establish  the  identity 
of  the  foreign  ingredients  found  therein  witli  those  of  the  chyle-like  fluid 
discharged  from  the  external  suriaoe  on  the  ptcceding  coses. 


Dr.  Carter  applies  these  fuct-s  to  the  phenomena  of  chylous 
urine  in  the  tbllowinj^  immiicr  : — "We  may  suppose  that  dis- 
tension of  the  (le[icat<!  lymphatics  and  lucteals  in  the  Imnbor 
region  is  at  Icngtli  followed  by  exudation  of  their  contents  at 
one  or  more  points  ;  or  rupture  taking  place,  a  fisttiloiia  orifice 
remains,  which  gives  free  exit  to  the  chyle  or  lyraph  at  times  of 
recurring  distension  ;  or  an  almormal  reservoir  (receptaculum) 
may  be  formed,  which  periodically  discharges  its  contents  into 
tlie  pelvis  of  the  kidney,  ureter,  or  hladder.  The  cases  before 
related  evince  that  sticli  u  condition  of  the  lyaiphatio  vessels, 
accompanied  with  enlargement  and  increased  functions  of 
the   corresponding    glands,  does   occur ;  that   the   iiow   of 
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chyle  may  be  reversed,  or  regurgitation  may  occur ;  and  with 
this  Btate,  the  urine  may  be  chylous,"  • 

Additional  evidence  in  favour  of  this  hypotbeaiB  may  be 
deduced  from  the  increased  quantity  of  urine  which  has  been 
observed  in  several  of  thpiie  cAses,  as  in  Ackermann's.  In  Dr. 
Watcrs's  case  the  mean  daily  quantity  of  urine  during  the  first 
ten  days,  when  the  disorder  was  at  its  height,  was  67  ounces  ; 
in  the  last  tea  days,  when  it  was  subsiding,  the  mean  daily 
quantity  was  only  47  ounces. 

The  prevalence  of  the  disorder  in  certain  countries,  and  the 
close  connection  which  Itayer  showed  to  exist  between  it  nnd 
the  endemic  ha?maturia  of  the  same  countries,  leads  conjecture 
a  step  farther.  It  has  been  recently  demonstrated  by  Grioainger 
that  the  endemic  lifcmaturia  of  Egypt  owes  its  origin  to  the 
ravages  of  a  minute  jmrasite — the  Bilharzia  ha}matobia — which 
lodges  its  ova  in  the  mucous  membrane  of  the  urinary  passages. 
A  similar  demonstration  has  been  made  by  Dr.  Ilarley  with 
respect  to  the  endemic  haemataria  of  the  Cape  of  Good  IIopc 
(see  Belharzia)  ;  and  we  may  infer  a  similar  origin  to  the 
endemic  haimaturia  of  the  MuuriLius,  Brazil,  and  othex  coun- 
tries. On  those  grounds,  it  may  be  conjectured  that  chylous 
urine  owes  its  origin,  in  like  manner,  to  the  destructive  opera- 
tions of  some  parasite  whose  scat  of  election  is  the  lymphatic 
system  of  the  urinary  passages,  and  that  in  the  course  of  the 
development  of  its  ova  a  communication  is  opened  between  the 
lymphatic  channels  and  the  urinary  passages.  At  any  rate,  it 
is  worth  investigating  whether  parasitic  ova  may  not  be  dis- 
covered occasionally  in  the  deposit  of  chylous  urincf 


*  Fonr  yo&ni  prerlootly  to  the  pvblicmlion  of  Dr.  Carier*B  paper,  a  aimilar 
view  Heemato  hftve  been  projioanded  hy  Gtibler  in  a  paper  cnliLled  Jlartnuturie 
tie  C/ile  de  France^  cnvttatjie  comme  une  lymjthvrrkar/ie  de  tapparcU 
vropof(iq»t  OAcmoiru  of  the  Soc.  do  Biologie  for  IdoS).  1  haTO  not  been  able 
to  ronmilt  the  origin:U  paper,  bat  ou  abstract  is  eapplied  in  Canstatt's  JahrcBb. 
for  1808,  of  which  the  rollowitig  is  tbo  clofling  (entoDce.  "  Gublcr  iudioatei 
chylous  urine  (ftf  the  Ids  of  France)  as  a  diabetes  IjmpbatieuB,  or  a  Ijinpfaor- 
rhagia  rcualis."  Ho  rests  his  theory  on  ttie  identity  of  the  znicrv- chemical 
diarocters  of  chylous  oriuc  with  thut  of  chylo,  and  on  the  prevalence  of 
dilatatioDB  of  the  external  lymphatics  in  the  countries  where  chylous  orinc  is 
esdemio. 

t  Dr.  A.  li  Bachanan,  of  Qiasgov,  has  recently  giveo  an  account  of  a 
woman,  art  forty-six,  a  natire  of  Qlugow,  in  whom  a  large  qnaxitily  of 
znUky  fluid,  exactly  resembUog  oliyle,  flowed  interruptedly  for  yean^  from  a 
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Treatment — Hitherto  the  treatment  of  this  disorder  has 
proved  venr  imsatisfactorr.  It  generally  persists  in  spito  of 
ercry  remedy,  or  disappcara  without  any.  The  physicians 
of  Rio  chiefly  recommend  salt-water  baths,  and  iron  intomally. 
Mineral  and  regetable  astringents  hare  been  tried  repeatedly 
with  small  eridcnee  of  snccess.  The  best  results  have  followed 
large  doses  of  gallic  acid.  Dr.  Waters  and  Dr.  Bcnce  Jones 
gave  from  one  to  two  drachms  a-day. 

Dr.  Bnnyan,  of  George  Town,  British  Guiana  (Tjancct,  1846, 
I.  95)  relates  a  very  interesting  cose,  in  which  the  disease  had 
lasted  ten  months.  Various  remedies  were  tried  without  success. 
On  the  advice  of  an  old  ncgress,  the  patient  took  a  decoction 
of  mangrove  bark  (Rhizophora  racemosa),  in  ounce  doses,  four 
times  a  day.  In  seven  days,  ho  was  so  greatly  improve<l  that 
he  discontinued  the  medicine  for  two  days,  when  the  symptoms 
returned.  The  medicine  was  resumed  in  increased  quantity, 
and  continued  for  several  days,  until  all  the  symptoms  had 
entirely  disappeared.  Afterwards  he  suffered  two  returns  of 
his  disorder,  which  were  immediately  cut  short  by  the  use  of 
the  mangrove  bark. 

If  further  inquiry  should  show  that  chylous  urine  has  a 
parasitic  origin,  anthelniiutio  remedies,  especially  turpentine, 
may  be  tried  wifcli  a  prosj>cct  of  success.  The  effect  of  diet 
was  investigated  by  Dr.  Benco  Jones.  He  foimd  that  the 
urine  was  somewhat  less  chylous  with  vegetable  than  with 
animal  food  ;  he  also  found  that  the  pressure  of  a  tight  belt 
round  the  loins  relieved  the  pains  in  the  lumbar  regiuus,  and 
seemed  to  improve  the  condition  of  the  urine  a  little. 


thiokeaed  patch  of  skin  on  the  miide  of  the  thigh.  Thit  cue  resembled 
C&rter'a  caaca,  except  in  the  absence  of  an  cnlai^roent  of  the  lymphatic 
gbkoda.  He  also  cites  tvo  other  aimiUr  cases  in  Europeans.  He  propo«es  a 
new  theory  for  tbti  complaiDt  aod  for  chjloua  urine.  Bejecttng  the  theory  of  a 
leak  in  the  I^-mpbatic  system  as  sDatomictiUy  iiopuasibig  and  pathologically 
wuMoaaaary,  he  contends  that  the  fatty  matter  is  secreted  from  the  blood  "  by 
the  Bcrbid  activity  of  moltitades  of  epithelial  cells,  the  funotions  of  which 
bare  beoome  perverted."  In  chylous  urine  Dr.  Buchanan  believes  that  a 
rinilar  diacaee  to  this  exists  in  some  ]^irt  of  the  urinary  macoiu  memhnuie. 
CUed.  Our.  Tnuii,  tuL  zlri.,  p.  67). 
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Undek  tlie  title  of  congGstion  of  the  kidneys,  I  {jroposc  to 
cousidcr  those  lesK  serionR,  aud  for  tht?  most  part  secondary, 
renal  derangements  which  arc  occasioned  either  by  on  undue 
dotcrmination  of  blood  to  the  organs  (active  congestion),  or 
some  mechanical  obstruction  to  the  return  of  blood  from  the 
organs  (passive  congestion). 

Renal  congestion,  both  »activo  and  passive,  if  euificicntly 
intense,  is  attended  by  the  presence  of  albumen  in  the  urine 
(generally  in  sinall  quantity),  sometimes  with  blood,  and  caets 
of  the  urinifcrous  tubes.  Dropsy  is  not  a  symptom  proper  to 
renal  congestion  ;  ■when  present  it  depends  on  other  cai 
commonly  heart  or  lung  disease. 
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Active  congestion  is  produced  by— over-doses  of  certain 
irritantfl  (contharides,  turpentine) ;  by  exposnrc  to  cold  ;  it  is 
a  common  incident  in  hU  febrile  and  inflammatory  complainte; 
it  occurs  in  saccharine  diabetes  ;  probably  also  in  some  cases 
of  hypertrophy  of  the  left  ventricle. 

Passive  congestion  accompanies — regurgitant  heart  disease; 
obstmctions  in  the  lungs  (emphysema,  pleuritic  erPueion) ; 
pressure  on  the  emiUgent  veins  or  inferior  cava  (pregnancy, 
abdominal  tumonrs). 

If  the  determining?  cause  of  the  congestion  be  a  persistent 
one — HB  in  valvular  lieart-disease  or  diabetes,  organic  changes 
are  at  length  produced  in  the  kidneys,  which  bear  a  strong 
resemblance  to,  if  they  are  not  identical  with,  certain  forms  of 
Brigbt'fi  disease. 

Accordingly,  several  of  the  conditions  here  considered,  have 
been  arranged  by  other  writers  (Johnson,  Frcriclis,  Grie- 
Kinger,  Bamberger)  among  the  varieties  of  Briglit'.s  disease. 
But  although  there  arc  unquestionable  affinitios  between 
the  two  classes  of  cases,  there  are  also  differences  ho  marked, 
in  their  symptoms,  progress,  and  general  clinical  hi.stor)*,  that 
it  only  tends  to  confusion  to  unite  them  under  one  hoadiug. 

It  will  greatly  facilitate  our  comprehension  of  the  relations 
subsisting  between  certain  changes  in  the  composition  of  the 
nrinc,  and  certain  disturbances  of  the  renal  circulation,  if  we 
take  a  review  of  the  cx|}erimental  researches  which  have  been 
made  in  this  direction. 

Mr.  George  Robinson  was  the  first  to  demonstrate,  that  a 
complete  or  partial  impediment  to  the  return  of  blood  by  the 
ren^  veins  caused  albumen,  blood,  and  sometimes  fibrine  to 
appear  in  the  urine.  Ho  operated  solely  on  rabbits.  In  one 
set  of  experiments,  he  placed  a  tight  ligature  round  the  renal 
vein  :  in  a  second  set,  the  ubHtrutliou  was  made  incomplete — a 
certain  amount  of  blood  being  still  permitted  to  circulate 
through  the  kidneys.  In  both  these  sets  of  experiments  the 
urine  invariably  became  more  or  less  albuminous,  and  in  most 
cases  bloody.  The  kidney,  of  which  tlie  vein  had  been  thus 
obstructed,  was  in  every  instance  found  heuner  tjjan  its  un- 
injured fellow.  The  proportion  between  tliera  varied  from 
li:l  to3:l. 
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Frericlis  repeated  these  experiments  on  dogs,  rabbits,  a  cat 
and  a  fro^,  with  identical  results.  In  four  out  of  ten  experi- 
ments, be  also  detected  casts  of  tubes  in  the  urine,  and,  in 
one,  renal  epitheliunu 

These  experiments  admit  of  easy  explanation.  The  blood 
accumulatca  behind  the  impediment,  and  causes  an  increased 
lateral  pressure  upon  the  walls  of  the  renal  vein  and  its 
branches.  This  tension  is  transmitted  backward  to  the  renal 
capillaries,  which  are  thereby  distended,  and  their  walls  at- 
tenuated, creating  a  condition  higlily  favourable  to  the  Lransu- 
dfttion  of  the  serons  constitnents  of  the  blood  through  their  coats. 
If  the  tension  be  sufficiently  great,  actual  niptiire  takes  place, 
and  blood  corpuscles  escape  with  the  albumen  into  the  nrinc. 
It  is  probable  that  these  consequences  take  effect  earliest^  and 
in  greatest  |>ower,  in  the  Malpighian  clusters,  where  tliero 
exist  anatomical  facilities  for  ready  passage  of  blood  into  tlic 
urine. 

Increased  pressure  in  the  artorial  system  does  not  so  easily 
cause  albumen  and  blood  to  appear  in  the  urine.  Robinson 
sought  to  test  the  effect,  of  increased  arterial  pressure  on  the 
composition  of  the  urine,  by  directing  a  stronger  stream  of 
blood  than  natural  into  the  kidneys.  First  he  removed  one 
kidney,  thinking  that  the  physiological  determination  to  the 
other  might  suffice  to  cause  albuminuria.  The  experiment 
was  repeated  five  times,  and  only  in  one  instance  did  the 
nrino  become  albuminous.  He  then  removed  one  of  the 
kidneys  and  tied  the  abdominal  aorta  below  the  origin  of  the 
renal  arteries.*  In  this  way  tlie  utmost  impulsion  of  blood 
into  the  remaining  kidney  was  obtained,  and  both  blood  and 
albumen  invariably  made  their  appearance  in  the  urine.  His 
seventh  eJipcrimcnt  is  a  fair  sample  of  his  resulta. 

Expt.  7.  Tbo  left  fci<lncy  of  a  niiddlo -sized  mbbit  wrh  removed,  and 
weighed  C4  jfraina.  The  oorta  was  then  Ued  below  the  origin  of  the  reniU 
arteries.  The  oiudiaI  waa  killed  at  the  end  of  two  hours.  The  right 
]kidaey  weighed  85  gruiiut ;  it  contaiued  six  or  sevcu  ccchyraoscB  of  MU'ioiu 
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*  Tying  the  abdominal  aorta  vithout  removiDg  one  of  tb«  kidneys  waa 
performed  twice  by  R/ibinaon  on  weak  aninml.t ;  in  one  only  did  albamca 
appear  in  the  uriDe.  Frericha  states  tbat  he  could  oflly  find  traeci  of  albuui'D 
in  a  fev  eiuea  after  auch  an  o^trnlion.  Meyer^  oa  the  other  band,  aaw 
abnndaai  aJbuuinuiia  follow  thia  opoiatlon. 
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extent     Tho  blodflcr  conUincd  About  a  dnoHm  of  urine,  vbich  wu 
bloody  and  albnminocu  (t  o,  p.  79)> 

These  results  have  been  confirmed  by  Frerichs  and  Meyer. 
In  tlie  experiraonta  of   Hermann  and  Overbeck,  another 
method    of  inducing   artificial   albuminuria    is   pointed  out. 
Hermann's  method  consisted  in  tying  up  the  renal  arteries  for 
a  short  time,   and  then   removing  the   li^ture.     The   urine 
which  was  secTctcd  after  the  rc-cstablishmcnt  of  tlie  circula- 
tion was  always  found  albuminous,    Overbeck  interrupted  the 
circulation  in  other  ways.    In  one  set  of  experiments,  he  blew 
up  a  bladder  prcvionsly  introduced  empty  into  the  heart :  in 
the  second  set,  asphyxia  (and  consequent  arrest  of  the  blood- 
current)  was  produced  by  compressing  the  trachea.    In  tho 
former  case  the  obstruction  was  maintained  for  about  a  minute, 
and  in  the  latter  for  four  minutes.     In  both  classes  of  experi- 
ments, the  urine  which  first  flowed  after  the  renewal  of  tho 
circulation  was  invariably  albuminous,  and  often  bloody.  The 
albominaria  thus  provoked,  generally  lasted  a  few  hours,  and 
then  passed  away.      When  deaquamation  of  the  renal  epi- 
thelium oocurred,  it  always  foUowed  the   appearance  of  the 
albumen.    It  could  not  therefore  he  the  cansc  of  it,  as  Johnson 
Eunnised  to  be  the  case  in  the  albuminuria  of  Drighl's  disease. 
To  explain  tho  results  obtained  by  Hermann  and  Overbeck, 
it  must  1)6  supposed  that  the  temjwrary  stoppage  of  the  blood- 
current  created  an  obstacle  in  the  renal  capillrtries — probably 
an  accumulation  of  blood  corpuscles  in  the  Malpighian  tufts — 
which,  when  the  circulation  was  restored,  operated  to  raise  the 
pressure  in  the  minute  arteries  ;  in  other  words,  it  produced 
active  congestion  of  sufficient  intensity  to  cause  albumen  and 
blood  to  appear  in  the  urine. 

My  purpose  in  calling  attention  to  these  researches  is  to 
show,  that  sim])lo  hypencmia  or  congestion  of  the  kidneys 
(without  infljiinmation),  either  iVom  increased  impulsion  of 
blood  into  the  kidneys,  or  from  obstruction  to  the  return  of 
blood  from  the  kidneys,  is  sufficient  to  determine  the  appear- 
ance of  albumen  and  blood  and  even  fibriuoua  casts  in  the 
nrinc. 

An  impeded  circulation  through  the  kidneys  cannot  how- 
ever long  persist,  without  inducing;  Eerions  and  permanent 
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stTOctural  chanijos  in  the  orf^ns.  The  presence  of  blood  coi^ 
pnsclcs,  and  fibrinous  plugs,  in  the  delicate  tubular  structures, 
must  at  length  occasion  more  or  less  extensive  destruction  of 
tlieso  structures  ;  and  the  continued  bypenemia  must  derange 
the  nutrition  of  the  glandular  elements.  How  far  these  changes 
are  of  an  inflammatory  nature,  cannot  be  precisely  indicated. 
One  of  tiic  most  important  results  of  a  long  continuance  of 
this  state  of  things  appears  to  be,  an  cxcessirc  production  of 
adventitious  connective  tissue,  which  eventually  passes  on  to 
contraction  and  atrophj.  To  call  these  changes,  "nephritis," 
is  to  use  a  term,  which,  to  say  the  least,  is  calculated  to 
mislead. 

ACTIVE  CONGESTION. 
(Catarrhal  Ntp\rUis  of  Virehow.) 

In  the  coui'sc  of  eruptive  and  continned  fevers,  of  cronp, 
diphtheria,  cholera,  erysipelas,  pyaemia,  acute  rhciimutism, 
pueumonia,  and  other  intliuumatory  diseases,'  the  kidneys 
partake  in  the  general  h}'pera.*mia  of  the  internal  organs. 
Not  mifrequently,  however,  they  arc  the  seat  of  a  disi)ropor- 
tionate  determination  of  blood,  and  albumen  appears  in  the 
urine.  Generally  speaking,  the  amount  of  albumen,  in  stich 
cases,  is  a  mere  trace,  but  sometimes  it  is  more  abundant,  and 
accompanied  with  a  few  blood  coi-pusclcs,  transparent  casts  of 
tnbes,  and  scattered  renal  ejiithelium.  There  may  be,  at  the 
aame  time,  some  tenderness  in  the  loin^.  As  soon  m  defer- 
Tcscence  commences,  the  albumen  diminishes,  and  in  a  few 
days  vanishes  altogether. 

The  pathological  state  here  described,  differs  from  genuine 
Bright*8  disease  (which  may  likewise  arise  in  connection  with 
the  same  febrile  maladies)  in  the  absence  of  anasarca,  in  the 
undiminished  excretion  of  urea,  and  in  the  period  of  its  in- 
vasion. Albuminuria  from  congestion  coincides  with  the  acme 
of  tlic  p}Tcxia,  and  subsides  therewith.  Genuine  Briglit*s 
disease,  on  the  contrar)",  shows  itself  as  a  sequela,  toward 
the  dose  of  the  pyrcxial  stage  or  the  commenoement  of 
convalescence. 

An  examination  of  the  kidneys  of  persons  who  hare  died 
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fipom  the  primary  fever  while  laboaring  under  renal  congestion, 
rereals  an  enlarged  and  engorged  condition  of  the  organs,  with 
minute  eccbymoses  ;  and,  according  to  Yirchow^  there  exists 
tt  catarrhal  ^tate  of  the  conolti  of  the  pjmunids,  of  which  the 
chief  incidents  are,  in  addition  to  hypcracmia,  detachment  and 
disintegration  of  the  epithelium  of  the  straight  tubes.  The 
detached  epithelium  sometimes  shows  signs  of  iatty  changes. 

The  frequency  of  this  complication  in  zymotic  diseases, 
raries  in  different  epidemics.  Rosenstein  states  that  in  a  severe 
typhus  epidemic,  witnessed  by  him  in  1857,  the  majoiity  of 
the  patients  liad  transient  albuminuria,  with  costs  of  tubes, 
and  yet  no  serious  consequences  followed  therefrom.  In 
the  Bporadic  typhoid  of  this  city,  albuminuria  ia  decidedly 
rare. 

Active  renal  congestion  of  a  catarrhal  nature,  may  also  arise 
indejicndeutly  of  any  specific  fever,  simply  from  exposure  to 
cold.  Such  cases  are  not  xerj  common,  or  perhaps,  as  Eosen- 
stoin  suggests,  they  are  oflen  overlooked.  The  symptoms  re- 
semble those  of  a  simple  febricula,  and,  unless  the  urine 
chance  to  be  examined,  the  disorder  will  probably  be  passed 
over  as  such.    The  following  example  is  from  Roscnstcin  ; — 

A.  B.,  net.  39,  prftvioiuly  hoaltliy,  experienced  on  the  aftcnioon  of  tho 
7th  of  Octubci'  u  cUtU,  fallowed  by  heat  and  severe  paias  in  the  renal 
region,  whicli  weru  accompiinicd  with  vomiting.  Wlion  aeen,  aho  waji  in  a 
highferer^  pubie  120,  Tory  thirsty,  and  without  api>ctite.  Tho  urina  wai 
scanty,  acid,  albuminous  ;  aft«r  standing,  it  dojiosit^'d  a  ncdimcnt  composed 
of  uric  arid,  blood  corpuscles,  epithelial  casta,  and  free  epithelium.  Pressuro 
on  tho  renal  region  caused  pain.  She  was  cupped  on  tlii!  loins.  On  Uw  fol- 
lowing day  tho  urine  measured  27  ounces,  specific  gris-ity  1020,  otberwiiw 
a«  before  reported.  On  the  Itfth,  the  puUie  was  9J,  skin  moiitt  and  jwr- 
spiring,  geneml  condition  good.  Urine  iu  twenty-fyur  hours,  28  ounco8» 
specific  gravity  I02£,  acid.  fn>o  from  albumen,  cuuUining  only  u  few  casts. 
On  the  succeeding  days  incrcu<ted  diuresis  set  in,  with  dimiuiahoi  spocifio 
grmrity  of  the  urine.  The  urine  cuutiuued  free  from  albumen  aud  formod 
dements  (p.  05). 

A  case  of  a  similar  nature^  but  running  a  more  (ihronio 
course,  was  recently  treated  by  myself,  in  conjunction  witli  my 
friend  Mr.  Mcllor. 

The  patient  was  a  young  lady  of  29,  who  had  been  subject,  for  sororal 
years,  to  frequently  recurring  attacks  of  subacute  articular  rhoumatlflm, 
which  kept  her  in  a  contiuuoualy  weak  state  of  hcultlu    On  April  14ih 
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ahe  took  cold  through  walking  in  tho  wet,  aud  was  6ei2od  with  tonaiUitin. 
As  thia  subsided,  the  uriuc  was  noticed  to  be  bloody  and  to  coutdin  albu- 
men. On  the  15th  of  May  I  saw  her  for  the  first  time.  6he  was  very  pnln 
and  thin  ;  there  was  consiilcrable  fever,  pulse  108,  the  loins  wtre  painful 
and  very  tender  on  pressure,  sktu  dry,  with  a  tendency  to  frequeut  vomiting. 
Micturition  was  very  frequent  (20  times  a  day)  ;  the  urine  amounted  to 
threo  pints  in  the  twenty-four  hours,  specific  gravity  1010  ;  it  contained  a 
good  deal  of  blood  and  albumen,  and  deposited  uric  acid  very  abundantly. 
The  copious  deposit  which  subsided  when  the  urine  was  left  in  repose, 
contaiuttfl  nuiueroua  large  transparent  casts  (sume  Atuddcd  with  npithclinm) 
aud  much  free  renal  o[iithcliuni.  Neither  casts  nor  ejnthclinm  showed  any 
signs  of  folty  dogetierntion.  There  were  also  found  a  largo  number  of 
pyelitic  cells.     Not  n  particle  of  dropsy  or  anasarca  existed  in  any  part 

The  patient  was  dry-eupped  over  the  loina,  after  which  hot  ponltices 
were  directed  to  bo  kept  (frequently  renewed)  to  the  same  region  ;  a  com- 
pound jalap  powder  wua  administered,  and  u  cilrnte  of  pt>ta»h  mixture. 

In  fuur  days  the  fevor  subiiided,  tho  pnius  dibsppenred,  and  the  skin 
bocome  moist.  At  the  r>aiiie  time,  the  urine  vnis  far  les-s  fn*quifntly  passed, 
and  it  contained  much  less  blood,  albumen,  nnd  easts.  It  stiU  continued 
abuialitnt  in  quantity,  and  deposited  uric  scid  very  copinusly. 

In  the  couj-80  of  four  weeks,  convalescence  was  so  decidedly  established, 
that  the  patient  was  allowed  to  sit  up.  Tlie  albumen  now  scarcely  exceeded 
"a  hojto"  with  nitric  acid.  She  was  put  upon  a  phosphoric  acid  mixture, 
combined  with  phosptmte  of  iron. 

On  June  21th  tho  [utieut  sotlcrod  a  relapse.  She  was  agoin  confined  to 
bed,  and  the  previous  treatment  put  in  force.  In  a  few  days  the  feverish 
flymptoms  pnsscd  off  ;  but  a  good  deal  of  blood,  nlbumen,  and  Tcnal  deri- 
rntivcs  continued  to  bo  discharged.  She  wtis  now  put  upon  gradnally- 
iQcreasing  doses  of  dilate  sniphuric  acid,  with  most  excellent  eifect  Tlio 
nrino  ateadily  resumed  iU  natural  characters,  and  the  paiieut^a  appetite 
•od  straBgth  began  to  return. 

On  tho  24tli  of  July  the  nrino  had  become  free  from  albumen  and  blood, 
aud  convalescence  was  thoroughly  established. 

The  case  was,  fh)m  the  bcginniDg,  regarded  as  disbmct  from 
genuine  BrighCs  disease,  and  couBidcred  as  presenting  tho 
features  of  a  catarrhal  (rheumatic  ?)  condition  of  the  p}Tamidal 
parts  of  the  kidneys,  combined  with  &omo  degree  of  subacute 
pyelitis.  Tlie  total  absence  of  anasarca,  and  the  general 
portraiture  of  the  comjdainf,  forbade  the  idea  of  acute  Bright's 
disease ;  while  the  state  of  the  urine  nnd  tlio  progress  of  tho 
cose  apjteared  inconsistent  with  the  chronic  farma  of  that 
formidable  disorder. 

Certain  irritants — contharidcs,  turpentine,  cubebs,  copaiba, 
and  nitrate  of  potash — act  as  special  stinmli  of  tho  m-iuary 
organs  ;  and  excite,  when  administered  in  cxccs&iro  dubcs. 
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hsBmorrhagc  from  the  kidneys  and  the  lower  urinary  passages. 
Johnson  relates  an  instance  in  which  half  an  ounce  of  turpen- 
tine was  taken  for  the  expulsion  of  tape-worm.  In  a  few  hours 
the  urine  was  bloody,  and  in  the  deposit  "  blood  casts "  were 
discovered,  together  with  a  few  small  inflammatory  cells,  but 
no  epithelium.  Six  days  after,  the  urine  contained  less  blood 
and  albumen.  The  costs  of  tubes  were  still  Ti&iblc,  and  con- 
tained, besides  the  l»lood  corpuscles,  a  large  proportion  of  in- 
flammatory cells  iibont  twice  the  size  of  the  blood  corpuscles.* 
The  patient  continued  to  pass  more  or  less  blood  for  some  days 
longer.  On  the  sixteenth  day  the  urine  was  free  from  albimien 
and  blood  (p.  488). 

Bouillaud  examined  the  effects  of  conthorides  acting  through 
the  skin.  He  states  that,  almost  constantly,  when  large  blisters 
were  applied  to  scariiied  portions  of  the  skin,  albumen  ap- 
peared in  the  nrinc.  After  death,  he  found  tiic  mucous  mem- 
brane of  the  pelvis  and  ureters,  in  other  cases  that  of  the 
bladder,  injected,  and  covered  here  and  there  with  false  mem- 
branes. The  kidneys  wei'c  generally  strongly  congested  and 
studded  with  minute  ccchymoses.  Albmninuria  after  cantha- 
rides  usually  disappeared  in  two  or  three  days :  in  a  few  cases 
it  lasted  four  weeks. 

Two  cases  of  poisoning  by  sulphuric  acid  are  related  by 
I^yden  and  Munk,  in  which  albumen  and  casts  appeared  in 
the  urine.t 

Frerichs  enumerates  irritants  of  this  class  among  the  exciting 
causes  of  genuine  Bright's  disease  ;  and  brings  forwai'd  two 
oases  by  R<:inhardt,  in  which  abuse  of  copaiba  and  cubebs  wero 
followed  by  renal  degeneration,  which,  in  one  of  tlicm,  proved 
fatal.  These  coses  are,  however,  as  Roscnstciu  points  out* 
inconclusive,  because  it  is  probable  that  the  kidneys  were 
flbeady  diseased  before  the  use  of  the  irritants  Avas  commenced. 
There  is  no  sufficient  proof  that  genuine  Bright's  disease  has 
really  ever  followed  an  overdose  of  any  of  these  stitnulants. 

In  a  previous  section,  it  has  been  mentioned  that  in  tho 
later  periods  of  diabetes  albumen  not  unfrequently  appears  in 
the  urine.    Tho  excessive  action  of  the  kidneys  in  this  disease, 

•  Were  not  tbtse  renal  epitkelia  I 

t  AtchiT.  f.  juLk.  AnAl.  Bd.  xxii.  p.  237. 
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keeps  np  a  constant  congestion   of  the  organs  ;  nnd,  in  the 
course  of  time,  permanent  anatomical  changes  follow — degeni 
ration  of  the  epithelium,  development  of  cysts,  and  other  atroc- 
tnral  alterations,  which  are  sometimes  classified  with  genuine 
Brighfs  disease. 

There  is  yet  one  other  condition  which  seems  capable,  in 
rare  infiUmccfS  of  producing  an  active  congestion  of  the 
kidneya,  sufficiently  intense  to  determine  albaminuria.  In 
the  compensatory  hyperiTophy  of  the  left  ventricle,  which 
follows  aortic  regurgitant  disease,  the  propulsion  of  blood 
into  the  aorta  (when  the  orifice  is  patnlons)  takes  place  with 
very  great  force  ;  and  tlie  tension  of  the  arterial  system  at 
the  close  of  the  ventricular  systole,  rises  considerably  above 
the  normal  maximum,  as  is  indicated  by  Uie  full  resistent 
pulse.*  Practically,  however,  albuminuria  traceable  to  hyper- 
trophy of  this  kind  is  rare.  I  have  repeatedly  examined  the 
urine  of  persons  with  inmiense  enlargement  of  the  left  heart, 
withoTit  fin<ling  albumen  in  more  than  three  or  fonr  instances. 
The  following  is  one  of  these,  in  which  no  tenable  explana- 
tion of  the  albuminuria  could  be  found,  except  renal  congestion 
irom  excessive  power  of  the  left  ventricle, 

T.  H.,  let.  21,  a  u- are  houseman,  cnme  under  trpatmcnt  Feb.,  1864,  stif- 
fering  from  iniraeuso  cardiac  hjrpertrophy.  The  apex  beat  in  the  sevenlli 
iutcrs}Hicc,  aJmuHt  iu  the  axillary  liuc,  ami  seven-and'a-half  inchos 
from  tlio  inid'btcnial  ba!<e.  Thu  inipulno  wna  strong  ;  the  whole  body 
shook  at  eadi  beat  of  tlie  hearL  Tho  pulses  nrorc  vitiiblo  in  all  the 
•upeii^ciol  ai-teries.  A  loud  to-and-fro,  ronghi^h  murmur  was  heard 
over  the  aortic  cartilage^  of  which  the  diastolic  part  wajt  greatly  pro* 
longed.  This  murmur  was  heard  loudly  at  the  base,  but  grew  weaker 
toward  the  apex— beyond  which  it  ctused  to  be  nudiblo.  The  valvular 
mischief  ueemed  to  bo  confined  to  the  aortic  orifice.  Thoro  wnfi  no  frigu 
of  Heriou<)  mitral  regurgitation  nor  any  indication  of  impediment  on  the 
right  feide  of  tho  hcurt.  Tliere  was  total  abHcuce  of  a  cyanotic  tint ;  on 
the  contmry,  the  face  was  pinkiiUi  pale,  iiud  tlie  margins  of  tho  li{*8  nod 
tongue  wero  of  a  faint  ro»e  ;  there  waa  no  swelling  of  the  veiii«  of  tlio 
neck  nor  a  trace  of  annaurco.  On  tho  utlier  hand  the  pubo  was  hard, 
rosistent,  bisforiens,  mnging  from  92  to  104.     llio  character  of  tho  tuiat 

*  It  is  not  probable  that  the  mean  lateral  preaaure  In  the  arterial  syftem 
can  oYer  be  raised  aboTe  the  normal  tlepree  In  compenrAiory  hypertrophy  of  the 
left  Tentricle ;  but  it  It  quite  concciTuble  and  agreeable  to  cliuic>al  facta,  that 
tba  maaeimum  tension  (attained  at  the  cIdbc  of  the  syotole)  may  lie  eicetttve, 
uul  ba  oovnterbaloDoed,  or  more  th:m  counter  balanced,  by  undue  dimiaatioii 
of  t«tuioo  during  the  veatricolor  diastole. 
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w«s  highly  significant.  It  was  not  high-coloured  mid  scanty,  &fi  iu 
Tenoas  convocation,  but  abundant,  pale,  &nd  of  low  Hpcoitic  gravity.  The 
dailjr  discharge  varied  from  57  to  Qo  ounces,  tlic  spec.  grav.  from  1010  to 
1015.  It  contained  albumen,  but  only  in  amnll  quantity;  generally  only 
ft  haze  woB  produced  with  nitric  acid  ;  no  tube-cofits  or  other  renal  deriva- 
tlTes  could  l>e  detectcil,  though  oftrn  looked  for.  It  was  distinctly  obborved 
that  the  proportion  of  albumen  oscillatcil  in  nccordance  with  the  nctidty 
of  the  heart.  When  the  ventricle  was  in  hiph  action,  the  albumen  rose  ; 
whoa  it  became  more  qnieaceut,  under  the  Influence  of  rest  and  di(|ntalis. 
the  albumen  almost  vanished  for  a  time.  I  have  recently  seen  thi« 
patient  again  (March,  1865)  and  find  that  his  state  is  still  as  above 
descrilH.'d  ;  there  ia  n  tmco  of  albumen  iu  the  uriue ;  but  the  general  con- 
dition is  wonderfully  good. 

The  treatment  of  active  renal  congestion  will  bo  described, 
with  that  ol'  pa&siro  congestion,  at  the  end  of  the  next  bectiou. 
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The  eipcrimentfi  of  Robinson  and  Frerichs,  alrcadj  cited, 
show  that  an  impediment  or  obstruction  to  the  return  of 
blood  from  tlie  kidneys  induces  passive  congestion  of  these 
organs,  and,  if  safficicntly  intense,  cnnsea  albumen  and  blood 
to  appear  in  tlio  urine.  An  impt'diment  of  minor  degree  does 
not  render  the  urine  actually  albuminous,  but  causes  it  to 
become  scanty,  high-coloured,  dense,  and  prone  to  dcix>ait 
abundance  of  lithatea.  Both  thctte  degrees  of  obstruction 
are  frequently  witnessed  in  clinical  experience. 

The  obstruction  may  be  seated  in  the  chest,  as  in  cases  of 
Talvular  heart-disease,  emphysema,  and  pleuritic  eflnsion  :  or 
in  the  abdomen,  iis  when  a  gravid  uterus  or  other  tumour 
presses  upon  the  emulgent  veins  or  the  upper  course  of  the 
inferior  cava.  Sometimes  a  cirrhotic  liver  compressea  the 
latter  vein  as  it  lies  in  the  hepatic  fossa. 

The  alterations  on  the  side  of  the  urine  are  not  always  pro- 
portional to  the  degree  of  obstruction  to  the  circulation.  Cases 
are  met  with,  in  which  venous  stagnation  exists  in  an  intense 
degree,  with  droi>sy,  orthopncea,  and  pulsating  jugulars,  without 
a  trace  of  albumen  in  the  urine  ;  and  others  in  wbieh  the 
urine-changes  are  strongly  marked,  while  the  more  general 
symptoms  of  venous  obi*truction  arc  only  moderately  so. 

The  two  examples  which  follow,  afford  good  illustrations  of 
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nnuBual  dcprrecs  of  renal  derangement,  secondary  to  ol)8tnic- 
tions  to  the  circulation  within  tlic  chest.  In  the  first  case 
the  obstruction  was  dnc  to  old-standing  tricuspid  regurgitation ; 
in  the  second  to  extenfiive  emphysema. 

Case  L — A  Uwyer's  clerk,  a-t.  ii,  came  under  obfiorration  Dk.  6thy 
1862.  Ho  voB  suffering  from  ccdema  of  the  tegs,  lUKitea,  and  a  sevors 
brgnchiftl  attack.  The  features  wore  lirid ;  but  the  ruins  uf  the  neok 
were  not  disteuded.  The  heArt'a  apox  boat  in  tbc  fifth  intorajKicc,  a  Httle 
flUtaidti  the  nipple  line.  The  cardiac  dulnosa  extended  four  inches  verti- 
catly*  and  uboat  the  same  diflgoutOly  fram  base  to  apex.  The  heart's 
action  was  very  irregular  both  in  force  and  rhythm  ;  pulse  waa  104.  A 
loud  blowing  murmur  was  heard  at  thu  upex,  of  mitral  regurgitant 
character,  associated  with  a  iaint  diastolic  bruit,  which  wa«  heard  in 
inftTjiTf^wi  intensity  over  the  acoond  right  coMal  curtilage.  Lottd  hronchitic 
rUea  were  heard  univeraally  over  twth  luiiga.  TbL-ro  was  copious  mucoua 
expectoration,  iiparscly  Kpeckled  with  blood ;  also  seven  dysjoueo,  amount* 
lug  at  timca  to  orthopuu-o. 

The  nrino  was  scanty,  reddiAh,  spec.  grav.  1025,  with  abundant  oloudi 
of  lithates.  It  contaiucii  a  small  qnairtity  of  albumen  (equal  to  about  |). 
The  dcpuAit,  exnniineil  uudf?r  the  microscopu  (see  Fig.  SO),  revealed 
smnerouB  acattcrud  llood-disks  ;  casts  of  tubes,  mo^ly  perfectly  hyaline^ 


no.  80.    Cast  of  tubes  and  blood  corpiuKlM  from  Uko  urina  of  a  patient  with 
passive  nuuU  aaugi»tiuD. 


•ometimes  only  visible  when  tinted  with  niugeuta  ;  Kome  coats  were  dotted 
with  withered  renol  cpitht^lia  or^mth  the  uuclbi  uf  these  ;  no  oily  or  fatty 
particleB  were  found. 
On  tracing  back  the  patient's  history,  U  appeared  that  ha  bad  had  fivo 
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attacks  of  acatc  articular  rhuumatism,  uf  which  the  earliest  occurreil  in  his 
twentieth  year.  Id  one  of  thane  the  heart  had  become  afTeutetl.  The 
cyanotic  ap|>eamnee  and  drupuicul  uymptoms  had  ahown  thomaelves  some 
months  prcriously,  but  had  suddenly  assumed  a  furuiiduble  intensity  a 
fortnight  before,  in  consequence  of  a  branchitic  attack. 

With  rest  and  otlier  ap[>ropriatc  means,  the  bronchial  attack  subsided 
in  about  ten  days.  The  dropsical  and  dyspnoeal  symptoms  receded,  and  a 
moderately  quicficent  Ptato  was  attained.  Tlio  urino  underwent  corres- 
ponding changes  ;  it  became  more  copious,  its  density  fell,  and  the 
albumen  faded  to  a  mere  trace  :  the  cafita  remained  as  before. 

While  under  obscn'otiou  this  man  irent  through  three  bronchitic 
attacks.  In  each,  the  urine  went  Imck  to  the  character  given  of  it  in  the 
first  report.  In  the  inteiTals  again,  the  albumen  became  very  scanty, 
and  on  two  occaaioua  the  urine  was  fouud  altogether  free  from  albumen. 

Cask  U.— On  Oct  I6th,  1862,  a  strongly- built,  stout  woman,  ict.  42, 
was  admitted  into  theMimchcst«r  Infirmary,  almost  in  a  state  of  asphyxia. 
She  WfiA  intensely  blue  in  the  face  ;  could  uuly  breathe  in  the  upright 
posture  ;  hor  voice  was  a  faint  husky  whisper  ;  tlie  tongue  was  livid ;  tho 
veins  of  the  neck  were  enormously  dilated  ;  she  looked  like  a  person  half 
choked.  There  was  not  a  particle  of  tcdema  nor  any  ascites  ;  the  limbA 
were  firm  and  muscular.  There  was  considerable  drowsiness,  but  no  actual 
coma.  The  sputum  was  frothy,  not  bloody.  The  examination  of  t}io 
dieat  revealed  extensive  CAjtillar}*  bronchitis,  in  emphysematous  lungs ; 
both  bases  were  aomewhat  dull.  There  were  no  cardiac  murmurs  ;  tha 
superficial  cardiac  dulness  was  inapprociablo  on  account  of  tho 
emphysema. 

The  urine  was  dusky  red,  and  gave  a  play  of  colours  with  nitric  acid 
(showing  bile)  ;  no  sugar  in  it ;  it  was  albuminous  to  a  considerablo 
de^^o  ()).  In  the  sediment,  whieh  was  abundant  and  composed  of 
lithatca,  were  found  numerous  tube-casts — nearly  all  hyaline ;  some  of 
them  stmldcd  hero  and  there  with  alturcd  epithelium,  or  altered  blood- 
disks  ;  a  number  of  free  cells  were  also  fuuud,  most  of  them  pus  corpuscles, 
but  some  with  solitary  nuclei— evidently  renul,  and  very  little  altered  from 
their  natural  appearanee.  One  cast  was  seen  so  studded  with  Uiese  as  to 
deseiTe  the  name  of  an  epithelial  cast.  Nut  a  particle  of  fat  was  found 
in  the  ruiml  derivatives. 

On  the  next  day  but  one  (Oct,  18),  tho  [taticnt  seemed  to  breathe  a  littlo 
easier,  but  tlio  surface  was  still  intensely  cyanotic.  Of  the  urine,  tlie 
notes  slate  :  **  somewhat  less  liigJtly  coloured  ;  very  much  less  albumiooas 
in  I'liot  tho  urine  uuly  becomes  hazy  with  uilrlc  uuid  ;  costs  and  cells  still 
abundant." 

Next  day  the  breathing  seemed  again,  if  anything,  rather  easier,  but  tho 
strength  was  evidently  failing,  and  titu  drowsiness  was  l)«coming  deeper. 
Tlie  urine  no  luu^ur  showed  any  bile  tints,  though  still  of  a  dm^p  browo 
culour.  Albumen  could  only  be  discovered  in  it  by  very  careful  tceting  j 
the  casts  ha<l  all  but  disappeared  ;  a  few  short  fragments  (slightly  more 
granuhir  than  before)  coold  witlt  difficulty  be  found  and  identified.  A  few 
blood  corpuscles  wereseau  after  diligent  searching. 

Oct,  20. — There  was  evident  emaciation  going  an,  and  steady  diminution 
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of  strength.  Scarcely  oziy  nourislimcut  had  been  taken  since  ndmiasion' 
tho  voice  was  whispi-riug.  and  tho  surfaoo  livid.  The  drHpnccal  symptoms 
wore  at  a  staud-still ;  drowsincsa  on  the  increase. 

Oct.  21.— The  urine  was  now  quite  frw  from  albumen^  and  no  casts 
could  1)0  found  in  tho  deposit.  In  the  course  of  the  surcecding  night  tho 
patient  quietly  died,  da  if  in  sleep,  partly  cxlmnstcd  by  want  of  noanah- 
mcnt  and  tho  elTorta  to  breathe,  partly  poisoned  by  the  meplulic  condition 
of  tho  blood. 

Autopsy,  18  honrs  after  death.  The  heart  weighed  clcron  onncea  ;  tho 
ralToa  were  healthy  ;  a  few  alight  atheromatous  patches  cxistci  in  tho 
aorta.  T!»e  luiujs  were  in  a  state  of  exccasi^'e  and  universal  emphy- 
sema ;  llii'y  bellied  nut  of  their  cavitico,  when  the  chest  was  opened,  like 
bladders  of  air.  8|>ots  of  intt^nse  congestion  wcro  found  here  and  tliere  on 
aection,  and  the  cxtrrnie  bases  were  somt'wlist  cedematous.  Tlie  Hikt  was 
enlarged  and  congcated.  The  kidneys  were  cousidembly  onlargod,  and 
weighed  together  twelve  ounces ;  tho  capsaloa  peelod  off  rradily.  On 
Boctiou  tho  pyramidal  nud  cortical  substances  were  distinct  from  each 
other,  and  in  duo  i)ro|>ortion  ;  both  partd  were  intensely  congostml,  but 
othenriac  natural,  both  to  the  linked  eye  and  to  microscopical  examination. 
Tho  body  was  still  moderately  well-nonriahed  ;  there  was  no  anasarca  in 
any  part,  nor  any  ascites. 

There  is  one  circumstance  in  this  history  which  at  first  sight 
appears  contradictory,  namely,  the  disapixmrancc  of  the  alba- 
men  from  the  urine,  notwithstanding  that  the  obstruction  fu 
tho  chest  persifitod  or  even  increased,  and,  indeed,  brought  the 
cii*culation  nUimatcly  to  a  stand-still.  The  explanation  of  this 
occurrence  is,  I  believe,  to  be  found  in  the  diminishing  pressure 
in  the  arterial  system  from  the  gradual  failure  of  the  heart'a  ■ 
power.  Some  of  Robinson's  experiments  boar  clearly  on  this 
point.  He  found,  on  ligaturing  the  renal  veins  in  rabbits,  that 
vigarom  animals  exhibited  tlie  urine-changes  (albuminuria,  dec.) 
in  far  greater  lutensity  than  weaker  animals  ;  uud  he  attributed 
the  difiereuce  to  the  fact  that  in  strong  animals  the  powerful 
contractions  of  the  ventricle  served  to  maintain  a  greater 
counter-pressure  on  the  arterial  siilo  of  tlie  renal  circulation, 
and  in  this  way  intensified  the  intrarenal  pressure  or  congestion. 
In  the  patient  before  us  the  pressure  on  the  arterial  side  was 
visibly  declining  from  day  to  day,  in  consequence  of  the  in- 
ability to  take  food  which  diminished  the  mass  of  the  blood, 
and  the  progressive  poisoning  of  the  blood  (from  defective 
respiration)  which  gradimlly  depressed,  and  linally  annihilated, 
the  contractility  of  the  ventricle. 

The  state  of  the  kidneys  in  passire  congestioa  varies  with 
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the  daration  of  the  obstruction.  When  the  obstruction  has 
been  only  recently  establialied,  as  in  the  woman  whose  case 
has  just  been  related,  the  kidneys  arc  found  simply  enlarged 
and  engorged  ;  they  resemble  the  kidneys  of  the  rabbits  whose 
renal  veins  were  ligatured  by  Robinson.  But  when  the  con- 
gestion has  been  in  existence  for  months  and  years  tlic  kidneys 
are  fonnd  io  have  undergone  far  more  profound  alterations. 

The  exact  nature  of  the  alterations  in  this  latter  case  has 
l)een  a  matter  of  dispute.  Frerichs,  Bergson,  and  Bamberger 
consider  them  as  identical  with  those  in  the  granular  kidney 
of  Bright's  disease  ;  but  Traube  contends  that  they  are  essen- 
tially different.  The  following  description  of  the  kidneys,  in 
old  standing  cases  of  passive  renal  congestion,  is  based  on  a 
comparison  of  seyeral  accurate  exaniinationa  by  the  above- 
named  authors.  The  organs  arc  uniformly  reddened  ;  they  are 
decidedly  smaller  and  harder  than  natural ;  their  surface  is 
generally  smooth,  sometimes  granular ;  the  proportion  of 
cortical  to  pjTamidal  substance  is  not  much  altered  ;  in  very 
chronic  cases  the  cortex  may  be  somewhat  atrophied,  Rosen- 
stein  describes  the  epithelium  of  the  convoluted  tubes  as  irre- 
gular in  shape,  and  containing  granular  matter  which  is  some- 
times fatty.  The  straight  tubes  aro  often  dilated,  varicose, 
and  filled  with  granular,  opaque  epithelium.  The  basement 
membrane  of  the  canals  is  thickened,  and  the  venous  radicles 
greatly  dilated.  The  Malpighian  bodies  are  highly  injected, 
but  otherwise  intact  ;  in  very  protracted  cases  they  may  become 
a  little  atrophied,  and  their  capsules  thickened.  The  inter- 
tubular  matrix  of  connective  tissue  is  increased  in  quantify, 
especially  in  tlie  pyramidal  portions. 

AVLatever  anatomical  difliculties  there  may  be  in  tlic  way  of 
separating  these  cases  from  chronic  Bripht's  disease,  the  clinical 
distinctions  between  them  are  clear  and  undoubted.  Renal 
disorder  &xtm  passive  congestion  comports  itself  quite  difTcrently 
from  Bright*s  disease  of  independent  origin,  and  from  Bright's 
disease  cxjming  on  in  the  course  of  chronic  disease  of  bone  or 
phthisis.  The  contrast  between  the  first  and  the  tliird  is  very 
marked.  In  the  first  (passive  congestion),  the  renal  affection 
has  no  momentum  of  its  own,  and  makes  no  independent  pro- 
gress ;  it  oscillates  with  the  nsing  and  falling  intensity  of  the 
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venous  obstmciion  ;  it  remains  throughout  a  Bubsidinry  com. 
plication  of  the  primaiy  disease,  and  assumes  none  of  the 
special  characteristics  of  Bright's  disease  (unemia,  &c.).  On 
the  other  hand,  when  renal  disease  declares  itself  in  the  course 
of  chronic  phthisis,  it  assomes  at  once  a  formidable  position, 
The  entire  clinical  complexion  of  the  cose  is  transformed. 
Sometimes  even,  the  pulmonary  disorder  is  alto;»etlier  supplanted 
and  thrown  into  the  background  by  the  more  rapid  proj^rcsa  and 
fatal  course  of  the  renal  disease  (see  case  of  M.  C.  in  chap.  iv.). 

Trcntmtnt  of  Congestion  of  Uu  Kidtieys. — Congestion  of  the 
kidneys,  whether  actjive  or  passive,  does  not  often  call  for 
separate  treatment.  Its  course  and  intensity  are  usually  con- 
tingent on  the  progress  of  the  primary  disoi*der  of  which  it  is  a 
secondary  phenomenon.  But  sometimes  active  congestion  has 
an  independent  origin  ;  in  other  cases,  although  secondary,  it 
is  sufficiently  threatening  to  demand  special  attention.  Passive 
congestion  from  cardiac  and  pulmonary  obstructions  can  be 
most  efficiently  relieved  by  remedies  applied  to  the  primary 
complaints.  But  passive  congestion  from  the  pressure  of  a 
pregnant  uterus — cases  which  will  be  considered  at  length  in 
the  appondk  to  this  chapter — not  nnfreqneutly  claims  energetic 
treatment  on  its  own  account. 

The  most  efficient  means  of  combating  active  renal  eongea- 
tion  are  complete  rest  of  the  body,  cupping  the  loins,  brisk 
purgatives,  the  warm  bath,  and  other  diaphoretics.  In  the 
passive  cases,  cupping  can  only  be  of  service  when  the  conges- 
tion is  due  to  a  temporaiy  cause,  such  as  pregnancy  ;  in  the 
more  common  cases,  the  application  of  gentle  countor-irritants 
to  the  loins  is  more  serviceable,  namely,  tincture  of  iodine, 
embrocations,  &c.  Derivation  by  the  bowels  and  skin  is  also 
an  important  means  of  relierag  the  overloaded  organs. 


APPENDIX. 


SS7 


• 


APPENDIX. 

On  t?ie  coumctwn  of  renal  congestunij  albumtnuria,  and  Bn'ghta 
disease,  wiU^  yregnancy  and  puerjwral  eclampsia, 

Lini— Gii/s  HoapiUl  BeporU,  1843,  p.  4D5. 

DiTiLUsns  and  lUoKAOL&'Arehirea  G£n6nilea,  1S4S. 

Fekbjchs,  L  c.,  p.  1^11. 

WilolB— ScbmidtV  JabrbQchcr,  Band  8T,  p.  (7. 

BaADX — On  unemic  conrulaiooB  in  prega&ncr  and  partorittoiL.    Translated  hj 

Dr.  Mattbewf  Duncan.     Kdiu.  1857. 
BoaxNsnnr,  1.  c,  p.  52. 
Abkillb — Tr&it^  dea  Maladies  ik  urines  albnmlnetuea  et  auerdei.    Parfa^  18S3. 

Professor  Simpson  was,  I  believe,  the  first  to  call  attention 
to  the  occasional  presence  of  albumen  in  the  urine  of  pre<jiiant 

women*  The  subject  has  since  been  studied  on  many  Iinnds, 
with  a  view  to  chicidjitc  the  connection  of  the  pn4;rpcral  state, 
and  especially  of  pnerperal  convtilsions,  with  Bright's  disease. 

Albuminuria  does  not  usually  show  itself  in  pregnancy  until 
the  BCTcnth  or  eighth  month,  and  often  not  until  the  approacli 
of  labour.  Sometimes,  however,  it  appears  earlier,  even  so 
early  as  the  third  month.  It  is  generally  attended  with  oedema 
of  the  lower  extremities,  sometimes  also  of  the  face  and  upper 
parts  of  the  body. 

Blot  found  among  tlic  patients  of  a  lying-in  hospital,  that 
one  pregnant  woman  in  five  had  albumen  in  the  urine  :  tins 
estimate  is  evidently  very  much  too  high  for  a  general  average. 
Abeillc  found,  in  private  practice,  the  proportion  to  l>c  one  in 
ten ;  and  Van  Arsdale  and  Elliott,  one  in  fifly-sLx. — (Xew  York 
Joum.  of  A[ed.,  Id56).  This  last  estimate  is  probably  tlie  most 
nearly  correct. 

The  albuminuria  of  pregnancy,  and  tho  accompanying 
anasarca,  usually  go  on  increasing  up  to  tho  time  of  delivery, 
and  then  rapidly  pass  away.  As  a  nile,  the  albumen  is  quite 
gone  in  forty-eight  hours,  sometimes  even  in  twenty-four  hours ; 
but  it  may  not  wholly  disappear  for  ten  or  fifteen  days.  If  it 
continue  beyond  this  last  period,  the  grarest  apprehensions  of 
organic  ];cnal  disease  are  justified. 

A  certain  number  of  pregnant  women  having  albuminnria 
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(probably  about  one  in  ten)  arc  affected  with  cpileptironn  con- 
Yulsions  (or  eclamiiBia)  before,  during,  or  after  labour.* 

If  wo  inquire  into  the  orif^n  of  albuminnria  in  prcgniincv, 
two  conditions  present  themselves,  whicli,  top[othcr  or  separately, 
are  capable  of  explaining  its  occurrence  :  these  are  (a)  passirc 
concrestion  of  the  kidneys  from  pressure  of  the  womb  on  the 
renal  veins,  and  {h)  the  altered  quality  of  the  blood  whieh  is 
pro|>er  to  the  pregnant  state. 

The  growing  womb,  mounting  into  the  abdomen,  necessarily 
exercifles  a  certain  compression  on  the  contents  of  that  cavity  ; 
and,  among  other  Btructnres,  on  the  inferior  cava  and  renal 
reinB,  This  mechanical  pressure  occasions  a  passive  congestion 
of  the  kidneys,  which,  if  sufficiently  severe,  induces  albumen 
to  ap|)ear  in  the  urine,  together  with  blood  and  tube-casts. 
That  this  is  one  of  the  most  efficient  canees  of  albuminuria  in 
pregnancy,  is  indicated  by  the  fact  that  primipane,  in  whom  the 
parts  are  rcsistcnt,  and  the  pressure  therefore  intense,  are  dis- 
proportionately liable  to  albuminuria  ;  also  by  the  fact  that 
olbnmen  docs  not  usually  apjioar  in  the  urine  until  the  later 
periods  of  gestation,  when  the  venous  stagnation  has  reached 
its  height 

The  altered  condition  of  the  blood  probably  contributes  more 
to  the  eBtablishment  of  the  cedematous  swellings,  es[)ecially  in 
the  upper  ])iu*ts  of  the  body,  thuu  the  mechanical  pressure. 
The  blood,  in  pregnancy,  ia  poorer  in  rwi  corpuscles  and  more 
watery  than  natural — a  condition  highly  favourable  to  serous 
transudation,  and  to  the  production  of  anasarca  and  albuminous 
nrine. 

The  expulsion  of  the  foetus  ir,  as  has  been  stated,  commonly 
the  signal  for  the  disappearance  of  the  cedematous  swellings, 
and  the  restoration  of  the  nrine  to  its  healthy  state ;  but  in  a 
certain  number  of  cases  eclamptic  convulsions  break  out  about 
the  time  of  parturition,  and  of  these  about  SO  per  cent,  prove 
fatal ;  in  certain  other  cases  the  albuminuria  does  not  disappear 
ader  delivery,  bnt  persists,  with  or  without  dropsical  effusions, 

*  Tho  lial'ility  of  Rlbuminurio  pregnunt  women  to  eel&nipBUh  1«  ortimaUHl 
at  ft  mnch  liigher  ntte  ih&n  thia  by  Blot,  &Uyer.  and  Derillien  and  RcKnauM. 
The  united  itAtistios  of  th?w  obaervera  giroi  a  proportion  of  ftboot  I  in  ♦. 
Taking  all  pregnancies  toctther — with  ami  without  albuminaria— aboot  1  in 
600  Kt  complicated  vitb  efilainpsia.     Broun  gives  tbe  propottioo  aa  1  in  £45. 
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L  until  there  is  no  lon^r  anj  doubt  that  genuine  and  confirmed 

I  Bright's  disease  has  been  established. 

I  There  has  been  much  dispute  as  to  the  exact  natnrc  of  the 

I  connection  between  the  events  here  enumerated  and  the  puer- 
n  peral  state.  It  has  been  on  the  one  hand  alleged,  and  on  the 
^^  other  hand  denied,  tliat  the  prej^ant  state  is  an  effective  exciting 
^H  cause  of  Bright*s  disease:  it  has  also  been  both  alleged  and 
■  denied  that  pneqx^ral  convulsions  arc  of  renal  (urtcmic)  origin. 

There  can  be  no  doubt  that  many  of  the  cases  in  which 
Bright's  disease  co-exists  with,  or  follows,  the  pregnant  state, 
are  examples  of  the  coincidence  of  two  mutually  independent 
conditions.  Pregnant  women  are  of  course  liable,  like  other 
persons,  to  contract  Bright's  disease  from  any  of  its  ordinary 
causes;  and,  ai^^ain,  women  who  are  already  the  subjects  of 
Bright's  disease  may  become  pregnant.  But  after  eliminating 
the  cases  belonging  to  these  two  categories,  there  are  still,  as  I 
believe,  a  considerable  number  in  which  Bright's  disease  has 
been  really  eaiised  by  pregnancy.  The  Registrar-Gcnerars 
reports  famish  some  valuable  evidence  on  this  point.  In  the 
five  years  1857 — 61,  there  were  registered  G220  deaths  fh)m 
Bnght*s  disease.  Of  these  3690  were  males,  and  2521  females 
— ^bcing  in  the  proportion  of  G8  females  to  every  100  males: 

II  this  was  the  relative  proportion  between  the  two  sexes  at  all 
ages.    But  the  deaths  of  women  from  Bright's  disease  during 

^^  the  child-bearing  years  of  life  (from  twenty  to  forty-five),  far 
^H  exceeded  this  proportion — being  as  high  as  80  women  to  every 
^^  100  men.  Aiter  the  age  of  45,  the  proportion  of  dcatlis  from 
Bright's  disease  sank  again  to  59  women  for  every  100  men. 
There  seems  no  other  conclusion  to  be  drawn  from  these 
numbers,  than  that  the  puerperal  state  is  a  prolific  cause  of 
Bright's  disease. 

Another  question  of  considerable  interest  is  whether  puer- 
peral eclampsia  is  due,  or  not,  to  urasmic  poisoning.  The 
affirmative  has  been  warmly  supported  by  Frerichs,  Brann, 
Litzmann,  Wieger  and  others ;  and  the  negative  by  Scanzoni, 
Depaul,  Rosenstein,  and  several  more. 

On    the    affirmative   side   it   has   been   shovra  : — (1)    that 
eclamptic  fits  are  similar,  symptomatically,  to  anemic  con- 
t  Tulsions  ;  (2)  that  albumen  is  almost  invariably  present  in  the 
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nrine  of  eclamptic  patients  ;  and  that  in  several  cases  un- 
doubted evidence  of  Bright's  disease  has  been  found  in  the 
kidneys  after  death  ;  (3)  that,  frequently,  anasarca  of  the 
npper  parts  of  the  body,  and  diyness  of  the  skin,  coexist 
with  albuminuria,  and  confirm  the  diagnoBis  of  Bright*s 
disease. 

On  the  opposite  side  it  is  alleged: — (1)  that  there  are 
authentic  instances  (apart  from  epilepsy,  apoplexy,  or  hysteria) 
of  puerperal  eclampsia  without  albuminuria  ;•  (2)  that  ana- 
tomical evidence  of  Bright's  disease  has  only  been  found  in  a 
minority  of  the  cases  ;  that  more  frequently  the  kidneys  hare 
only  been  found  congested,  without  any  organic  alterations 
which  could  be  identified  Tvith  any  form  of  Bright's  disease  ; 
(3)  that  oUier  causes  (than  Bright's  disease)  have  been  re- 
peatedly foxmd  in  tlic  bodies  of  persons  dying  of  puerperal 
eclampsia,  namely,  ccdema  of  the  brain,  and  congestion  of  the 
meninges,  which  probably  were  not  without  concern  in  bringing 
about  the  attacks. 

Tiie  want  of  segregation  of  irrelevant  cases  prevents  the 
possibility  of  a  clear  analysis  of  the  facts  adduced  in  this 
dispute.  But  it  is  evident  that  the  existence  of  well-attested 
cases  of  eclampsia  without  a  trace  of  albumen  in  the  urine, 
is  fatal  to  the  imwersaliii/  of  the  unemic  theory.  On  the 
other  hand,  the  not  infrequent  co-oxistence  of  undoubted 
Bright's  disease,  leads  strongly  to  the  conviction,  that,  in 
many  cases,  the  convulsions  are  truly  ursemic.  It  must  not, 
however,  be  forgotten,  that  pregnant  women  wlio  are  the  subjects 
of  confirmed  Bright's  disease  frequently  pass  through  labour 
without  the  least  convulsive  disturbance. 

As  the  evidence  now  stands,  puerperal  eclampsia  cannot  always 
bo  attributed  to  one  and  the  same  invariable  cause.  In  some 
instances,  the  convulsions  apixjar  to  be  essentially  of  a  reflex 
character,  arising  from  irritation  of  the  generative  organs, 
acting  on  a  nervous  system  in  a  state  of  exalted  sensibility. 
It  is  at  the  i>eriod  when  this  seusibility  attains  its  maximnm, 
namely,  during  the  act  of  labour,  that  convulsious  osaally 


*  Among  otber  examples,  tlte  following  may  b«  referred  to  : — AbetUe,  1.  o., 
p.  C07  ;  liiedel,  ZeiUchr.  f.  d.  Ueburtfllieilk..  1868,  p.  18  :  Boui,  ibid.  1863, 
iw.  a,  p.  72. 
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break  forth.  But  it  is  likewise  about  the  same  period  that 
the  pressure  within  the  abdomen  becomes  mosc  intense,  and 
the  stagnation  in  the  renal  veins  and  interruption  to  the  secre- 
tion of  urine  most  complete.  When  the  act  of  birth  conunencea 
there  are  added  to  these  causes  of  disturbance,  violent  and 
general  muscular  contrucLiuus  causing  suffusion  of  tlie  features 
and  congestion  of  the  cephalic  meninges.  Several  explosive 
elements  arc  thus  brought  together  at  the  same  period ;  and 
it  is  scarcely  to  be  wondered  at,  that  the  equilibrium  of  the 
nervous  system  slionld  be  thereby  occasionally  overset. 

The  recognition  of  two  or  more  categories  of  puerperal 
eclampsia,  is  of  much  importance  both  for  prognosis  and 
treatment ;  and  the  want  of  some  rational  classification  of  the 
cases  is  doubtless  one  cause  of  the  discrepancies  in  the  ex- 
perience of  different  obEervers  as  to  the  beneficial  effects  of 
venesection  and  other  plans  of  treatment. 

At  least  three  categories  seem  to  deserve  to  be  recognised, 
viz.,  1.  Cases  dependirig  oti  confirnmi  and  chranic  BrvjIWa  disease. 
In  these  the  eclampsia  must  be  regarded  as  mainly  or  wholly 
uraemia  ;  the  ultimate  prognosis  is  lethal,  and  depletive  mea- 
sures are  less  indicated  than  chloroform,  etc,  2.  Cases  depending 
on  passive  confjestion  of  Uie  kidtieys^  or  on  a  condition  resembling, 
if  not  identical  with^  acute  BrifjhVs  disease.  These  are  usually 
primiparse ;  the  phenomena  are,  probably,  partly  ura^mic,  and 
partly  reflex ;  the  prognosis  is  favourable,  were  the  fits  onco 
over  ;  active  depletive  measures  are  indicated.  8.  Caam  de- 
pending on  reflected  uterine  irritation  and  nwiifigeal  congestion. 
In  these  the  urine  is  not  albuminous ;  the  prognosis  is  favour- 
able, were  the  fits  over ;  they  call  for  active  depletory  measures. 

Something  remains  to  be  said  in  the  way  of  diagnostic 
indication,  in  cases  of  pregnancy  complicated  with  albuminuria. 

The  urine  of  a  pregnant  woman  being  found  albuminous — 
how  shall  it  be  known,  whether  there  exists  confirmed  Bright's 
disease  or  only  a  temporary  disorder  which  will  harmlessly 
subside  after  parturition  ?  The  following  points  tell  strongly 
for  confirmed  Wright's  disease — an  abundant  flow  of  pale  nrino 
of  low  density ;  presence  of  granulai*  or  fatty  casts ;  a  con- 
siderable amount  of  albumen  and  yet  a  relaxed  state  of  the 
abdomen  and  tissues  generally  ;  ansembi ;  a  hyportrophiod  left 
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ventricle  ;  anasarca  equally  distributed  (or  nearly  bo)  over  the' 
■whole  body.  The  points  wliich,  on  the  other  hand,  tell  in 
favour  of  congestion,  or  of  acute  (tind  curable)  Bright's  disease 
are — evident  signs  of  severe  pressure  within  the  abdomen ; 
the  patient  being  a  primipara ;  the  quantity  of  albumen  in 
the  urine  appearing  to  bear  a  propoHion  to  the  existing  venous 
congestion ;  the  urine  being  high-coloured,  scanty,  and  dense  ; 
the  anasarca  being  mostly,  or  altogether,  confined  to  the  lower 
extremities  ;  absence  of  anccmia  and  cardiac  hypertrophy. 

By  attention  to  these  points  I  have  been  able,  in  the  cases 
-which  have  fallen  under  my  observation,  to  &ame  a  diagnosis 
"Which  the  event  has  justified. 
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PRELIMINARY  REMARKS. 


Cases  characterized  by  nlbumimiria  and  dropsy,  depending 
on  structural  changes  in  the  kidneys,  are  classed  together  under 
the  general  title  of  Buioet's  Disease. 

Several  different  pathologic^il  stutee  arc  doubtless  included 
under  tliis  dosigDation  ;  and  the  eases  present  considerable 
diversity,  not  only  in  the  acuteness  of  their  course  but  also  in 
their  modes  of  origin  and  symptoms.  Numerous  attempts 
have  been  made,  to  divide  and  classify  the  various  conditions 
of  the  kidney  found  after  death  fi-om  Bright's  disease ;  and 
to  connect  each  with  its  a])pro]n'iatc  clinical  history.  Hitherto 
none  of  these  attempts  Iiave  obtained  general  assent ;  and  a 
regrettable  confusion  of  nomenclature  lias  been  added  to  the 
inherent  lutricucieH  of  tlic  subject.  No th withstanding  the 
diversities  just  referred  to,  the  poiuts  of  resemblance  1>etween 
the  several  varieties  of  Bright's  disease,  are  so  strong  and  so 
numerous,  that  they  form  an  easily  recognised  clinical  group. 
This  resemblance  arises,  in  groat  part,  from  the  circumstance 
that  the  stnictural  changes  in  the  kidneys,  various  as  they  may 
be,  bring  about  the  same  ultimate  results,  namely,  im]X)vcrish- 
mcnt  of  the  l>lood  from  Iobs  of  albumen,  with  poisoning  of  it 
from  retention  within  the  body  of  the  escrcmentitious  mattcra 
of  the  urine  ;  and  tlie  more  prominent  symptoms  in  Bright's 
disease,  arise  from  this  changed  condition  of  the  blood,  rather 
than  from  the  direct  effects  of  the  structural  changes  in  tJie 
kidneys. 

Opinions  are  divided,  in  the  first  place,  as  to  whether  there 
be  a  fundamental  unity  beneath  the  apparent  diversity;  in 
other  words,  whether  the  "  large,  smooth,  white  kidney,"  the 
"  small  smootli  kidney,"  the  "  gi-anular  uncontracted  kidney/* 
and  tlie  "granular  contracted  kitbiey,"  arc  successive  stagcti 
of  one  and  the  same  pathological  process,  or  represent  radically 
distinct  diseases. 

Dr.  Bright^  whose  researches  on  this  subject  have  made  his 
name  so  renowned  in  medical  science,  expresses  himself  quite 
doubtfully  on  this  point.  In  his  introductory  remarks  to  the 
twL-nty-three  cusea  first  published  by  him  in  1827,  he  says  : — 
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**  From  the  obEorratioiiB  wliich  I  hare  made,  I  have  been  led  to 
believe  that  tliere  may  be  several  forma  of  disease  to  which  the 
kidney  becomes  liable  in  the  progress  of  dropsical  affections.  I 
have  even  thought  that  the  organic  derangements  which  have 
already  presented  themselves  to  my  notice,  will  authorise  the 
establishment  of  three  varieties,  if  not  of  three  completely 
separate  forms  of  diseased  structure."  But  toward  tlie  close  of 
the  same  remarks  he  observes  ; — **  Although  I  hazard  a  con- 
jecture as  to  the  existence  of  these  three  different  forms  of 
disease,  I  am  by  no  means  confident  of  the  correctness  of  thia 
view.  On  the  contrar}',  it  ma}*  be  that  the  first  form  of  dege- 
neracy to  which  I  refer  never  goes  much  beyond  the  first  stage ; 
and  that  all  the  other  cases,  together  with  the  second  scries  and 
the  third,  are  to  be  considered  only  as  modifications,  and  more 
or  less  advanced  states  of  one  and  the  same  disease." — (Reports, 
pp.  G7  and  69.) 

Soon  after  the  period  when  these  sentences  were  written,  a 
new  vantage  ground  for  the  study  of  renal  diseases  was  acquired 
by  the  researches  of  Mr.  Bowman,  which  threw  a  strong  light 
on  the  intricate  anatomy  of  tlic  kidticy.  Histologistfi  of  emi- 
nence both  in  tliis  country  and  Germany — Busk,  Toynbee, 
Simon,  Ilenle,  Rokitansky,  Virchow — and  inquirers  who  have 
made  the  subject  a  special  study — Johnson,  Frerichs,  Basham, 
Dickinson,  and  many  more — have  worked  with  unexampled 
perseverance  to  ascertain  the  nature  and  arrange  the  varieties 
of  the  morbid  processes  taking  place  in  the  kidneys  in  Bright*8 
disease  ;  and  yet  the  same  doubt  which  possessed  the  mind  of 
Bright  hangs  over  the  subject  at  the  present  day. 

AU  this  lalx)ur  has  not,  of  course,  been  thrown  away. 
On  the  contrary,  much  light  lias  been  shed  on  a  number  of 
points ;  aad  data  of  importance  have  been  obtained  for  prog- 
nosin  and  treatment.  More  especially  the  examination  of  the 
organic  admixtures  of  the  urine — renal  epithelium  and  casts  of 
the  uriniferona  tubes — has  yielded  to  Dr.  Geo.  Johnson  results 
of  the  highest  clinical  value,  which  claim  for  him  a  pre-eminent 
mention  in  this  field  of  pathology. 

Frerichs  considers  that  Bright'^  disease  is  essentially  one, 
and  that  it  is  of  an  inflammatory  nature.  He  divides  the 
anatomical  changes  in  the  kidneys  into  three  forms,  which 
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he    regards   as    stages    of   the    same   fundamental  process, 
namely : — 

1.  The  stage  of  hypenemia  and  commencing  exudation. 

2.  The  stage  of  exudation  and  commcnciug  change  of  the 

exudation. 

3.  The  stage  of  degeneration  and  atrophy. 

Dr.  Jolinson,  on  the  other  haud,  recognises  several  distinct 
processes  under  the  common  heading  of  Bright*8  disease — hut 
chiefly  two,  und  both  of  an  inflammatory  nature — one  cliarac- 
terized  by  a  shedding  und  desLi-uction  of  the  epithelial  lining 
of  the  uriniferoDs  tubes  {desquamativB  fieiphniiji)^  and  one  with- 
out such  desquamation,  and  affecting  tlie  intertubular  strnclurcs 
of  the  organ  {jwU'desquamaHve  iifphritiH).  He  also  gives  a 
separate  place  to  "fatty  degeneration"  and  "waxy  degenera- 
tion" of  the  kidney. 

Dr.  Dickinson,  in  two  remarkable  papers,  based  on  the 
examination  of  the  kidneys  and  the  clinical  reconls  of  3CD 
cases  which  terminated  fatally  in  St.  George's  Hospital,  divides 
the  disease  into  two  varieties  : — 1,  Tubular  disease^  which  con- 
sists in  a  catarrhal  aflcction  of  the  urinifcrous  tubes.  In  this 
variety,  the  kidney  is  smooth  on  the  surface,  enlarged,  and  red 
or  white  in  colour ;  in  very  advanced  cases  (which  are  rare) 
the  kidney  becomes  atrophied  :  2.  Intcrluhular  disease^  in  which 
he  conceives  that  an  exudation  is  thrown  out,  and  penetrates 
between  the  tubuli,  involving  them  and  the  Malpighiau  bodies 
in  destmction.  In  this  second  variety  tlie  kidney  is  always 
granulated  on  the  surl'ace,  and,  verj'  generally,  atrophied. 

It  would  kad  me  too  far  to  discuss  the  merits  of  these  and 
the  many  other  classifications  which  have  been  put  forth.  I 
content  myself  with  simply  indicating  the  more  important  ones. 
In  the  following  pages  the  subject  will  be  treated  from  a 
clinical,  rather  than  an  anatomical,  point  of  view,  and  the  cases 
will  be  classified  under  the  two  main  heads  of  acule  and  thronua 
Bright's  disease.  The  former  embVaccs  a  compact  and  univer- 
sally recognised  group,  which  formerly  went  under  the  designa- 
tion of  "  inflammatorj'  drops}'.**  It  corresponds  to  the  acute 
desquamative  ncpliritisof  Johnson,  to  the  first  stage  of  Frerichs, 
and  to  the  acute  tubular  disease  of  Dickinson.  The  latter 
includes  the  protracted  cases,  which  cither  have  lapsed  into  a 
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chronic  state  from  tho  acute  form,  or,  which  is  far  more  fre- 
quent, have  betn  chronic  from  the  beginning.  Three  types  of 
chronic  Bright's  disease  will  bo  recognised — 1.  Cases  which 
have  lapsed  from  tlic  acute  state  (kidney  f?rnooth,  white,  gene- 
rally large,  exceptionally  dwindled).  2.  Cases  whicli  have  been 
chronic  from  the  bcgiuuiug  (kidney  granular,  red,  contracting). 
3.  Cases  associated  with  waxy  or  lardaccous  (so-called  amyloid) 
degeneration  of  the  kidneys. 

The  presence  of  fat  in  the  renal  substance,  and  in  the  epithe- 
lium of  Uie  tubes,  is  not  special  to  any  one  type  of  renal 
degeneration ;  but  is  found  associated  with  anatomical  changes 
of  the  most  varied  kinds:  it  has  therefore  no  claim  to  a  sepfr^, 
rate  consideration.* 


*    NOTK    Off   TBB   MOBKT  AUVJJKm   IK   TBS  AffATOXT  OV   TBI    KtllllZT. — 

Mocli  reliAnee  auinot  b«  placed  oa  the  ouctness  of  the  descriptions  hitherto 
made  of  tbe  microsoopicftl  ebangca  occurring;  in  the  kidneys  in  Bright*! 
disease.  The  flagract  discre|>aucies  between  tlte  deflcri|jiioas  of  rarioiu 
high  utithoriliea  i»  uotorious.  It  ia  for  thi?*  reason  thuti  bare  adopted  aclinical 
instead  of  an  aaatomical  Liuiu  of  clusBifiuatioii;  aud  tbat  in  the  account  of  tbs 
iaorlii>l  anatouij  of  tbo  (Jiaease,  greater  protmueD<»  ia  given  to  the  alteratioiu 
appreeiable  by  the  nako«t  ejre  than  to  those  which  are  reroalod  bjr  tbo  miBro- 
aoMpe.  The  explanation  of  many  of  tho  uiacreptinciirs  here  alluded  to  ii, 
doahtlen,  to  be  found  in  the  erroneous  riews  hitherto  held  respecting  the 
Aomal  anatomy  of  the  kidney. 

The  reoent  rr8earT:hes  of  Hcnl^,  Luschkn,  Krause^  Chrtonszexemkjr, 
Colberg,  Ladwig  and  Zawarykin,  Kolb,  Sohwelgger-Setdcl  and  other  Gennaa 
inqairera,  make  it  abiiad:iully  evident^  tbat  the  account  hitberto  accepted, 
on  the  nathority  of  Mr.  Bowriu&n,  uf  tho  course  and  structuru  of  the  urini- 
feroua  tubes,  requires  considerable  modification.  Henle,  in  tho  rcmarkabl* 
brochure  which,  in  1862,  gave  a  new  impulov  to  this  inquiry,  announced  thalr* 
there  fxisted  in  the  pyniruidol  {lortioos  of  the  kidney  two  eflseutially  rliffereot 
orders  of  tubes.  The  one  or^ler  coDSisted  of  larger  tubes,  wbicb  ran  Jown- 
w&nls  to  open  on  tbe  papiltn;  these  he  ealifd  tbo  open  cansls.  The  other 
order  consisted  of  much  narrower  lubes,  wbiob,  ulter  ranuing  down  n  TnryiDg 
disttiDce  into  tho  pyr&tnids,  made  a  aharp  loop-like  bond,  and  Teasoended  into 
tho  Cortical  substance  ;  these  latter  he  named  looptd  canals,  Henle  belierod 
tbat  ibese  two  systeins  of  tubes  were,  tbrou;$hout,  distinct  from  each  other  ; 
that  tbo  open  canals,  starting  from  the  openlnijs  on  the  papiltiD,  ascended  Into 
the  cjrtex,  and  then  dirided  and  subdivided  until  at  lengtli  tliey  funned  a 
network  of  cominunicatlnt:  ebaunds  ;  tbal  the  looped  cauiUs,  oil  Uie  other 
band,  constituted  a  closed  system  of  lubes,  each  thread  of  which  began  in  % 
Malpigbiau  body,  and,  after  sundry  convolutions,  dtseended  into  a  pyramid, 
where  ii  tuned  on  itself  in  the  fk>rTii  uf  a  loop,  reuoended  into  the  cortox, 
and  finally  terminated  in  a  second  M.\lpigbiau  body. 

Th«  BubsequeDt  researches  of  Ludwig  and  Zawarykin,  of  Roth,  and  of 
Sehweigger-Seidel — made  independently  of  each  other,  and  remarkably  in 
agreement  on  the  main  points — sbow  that  Htjtile  was  in  error  tn  supposing 
that  the  two  ayitems  of  canabi  did  not  communicate  with  eucb  other.  These 
obsorrecs  succcvdcd  in  establishing  tbo  contiuuity  of  tho  lubes  which  origiuatA 
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GENERAL  ETIOLOGY  OF  BRIGHTS  DISEASE. 


The  special  otiolopy  of  the  several  types  of  Bright'a  diseaee 
will  be  separately  considered  in  the  Uvo  following  cliapters,  but 
it  will  be  convenient  in  this  place  to  consider  some  of  the 
points  bearing  on  the  etiology  of  Bright'a  disease  aa  a  whole. 

The  want  of  uniformity'  in  our  nomenclature  of  organic 
diseases  of  the  kidneys  has  considerably  lessened  the  value  of 
the  returns  of  the  Registrar-General  in  this  field  of  j)athology. 
Cases  registered  on  the  certificate  of  death  as  "Bright*s  disease'* 
are  entei*ed  in  these  returns  as  "  nephria ;"  but  it  is  evident 
that  the  larger  number,  even  of  the  cases  recognised  as  Bright's 

in  the  MAlpighiftn  bodies,  with  tho  excretory  aumla  which  debouch  iuIq  the 
infiiatUbnlA  on  the  surface  of  the  {)a]>illa)— in  so  far  restoring  the  nrigiiuU 
view  of  Bownuui.  It  caoDot  be  a&tJ  that  tbe  termitrntton  of  the  inqtxbry  has 
yet  been  reached  ;  the  subject  is  Rtilt  subjiuiice;  butunonghhaa  been  dooe 
to  render  it  highly  probable  that  the  following  scheme  (after  Schveigger-Seidel) 
of  the  course  and  structure  of  the  nriniferuiia  cauals  is,  in  the  muo,  correct. 

If  tlie  course  of  a  uriniforoiutube  be  followed  in  the  direction  taken  bjr  the 
urine,  we  sball  And  that,  starling  from  a  Malpighian  body,  it  inimcdiately 
fikllB  into  a  knot  of  windings  or  conToluliuna.  Kinerging  from  these,  it  benrla 
downwards  towards  the  pyramids,  and  following  a  straight  ooorse,  descends 
into  one  of  these  to  a  vaiying  depth  ;  it  thrn  ttims  up  again,  and  reasoends 
into  the  oortloal  port ;  here  it  forms  a  second  and  smaller  series  of  vindings, 
ftnd  finally  bends  down  once  more,  joins  wiUi  others  siuiilar  to  itself,  and 
pftSNt  straight  into  the  pyramidal  portion,  when  it  unites,  two  aod  two,  with 
other  straight  canals,  and  issaes  at  length,  greatly  enlarged,  in  aa  open  month 
on  the  Borface  of  a  papilla. 

The  loo}M!d  sectioQ  of  the  tube,  which  dips  into  the  pyramids  (that  portion 
which  iut-orvcues  btlween  the  two  knots  of  -wiiiiliuga)  undergoes,  in  a  oon- 
■iderable  length  of  its  course,  a  remarkable  narrowing  of  its  diameter.  This 
narrow  part  is  only  about  one-third  uf  the  width  of  the  remainder  of  the 
OUttl.  The  narrowing  is  due  to  a  change  in  tlio  opitheliam,  which,  in  this 
parl«  consists  of  perfectly  clear  small  flat  cells,  with  prominent  nuclei,  whereas 
in  the  wider  jHtrtions,  the  epithelium  ia  composed  of  thick  opaque  gmuular  edit 
which  nearly  fill  tbe  lumen  of  the  titlw.  The  available  bore  of  tho  narrow 
part  appears  to  be  as  large  as  that  of  the  wider  portiooH.  The  narrow  part 
generally  forms  tbe  actual  bend  of  the  loop,  and  a  certaio  length  of  ita 
descending  and  ascending  limb;  but  sometimes  the  uarruwing  begins  and 
eomes  to  an  end  in  the  dcsccmliug  limb  of  the  loop.  The  following  references 
may  be  ooosutted  fur  full  details  on  this  subject  : — Henle — Zur  AnaUomie  dty 
Nitre.  G6tt.,  186'i  ;  Loschka— ^no/ofnte  de*  Menschen.  Tulnngen,  18C3, 
p.  399  ;  Lndwig  and  ZAWturyk'xnSitzunffsh,  d.  Ka%$,  Akad,  der  Wistrv 
Mch^Jlen.  Yivnna,  1.^63  ;  Jloth— .ScAuvwer.  ZeiUckr.  f.  BtUk.  Bem.»  1864, 
p.  1  ;  ChrzoiiBfczi-'WBky -Jrr/iiir /.  paih.  Anat.,  1864,  p.  IfiS  ;  Sohweigger- 
Stidel — IHe  Nierm  dc9  Mtnscfitm.  Hall*-,  18i)5  ;  Frey — Dm  Mio'Oteopt 
&c.,  p.  3C1.     Lcipx,,  1803  ;  also  tbe  new  edition  of  Henlo'a  Anfttomjr. 
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disease  during  life,  are  not  so  registered,  bnt  are  cloBsificd  under 
the  heads  "nephritis"  and  "kidney  diftcase."  To  obtain  some 
idea  of  the  prevalence  of  Bright'a  disease,  let  us  take  the  num- 
bers under  these  three  designations.  There  wore  registered  in 
England  and  Wales,  in  1861  : — 

1448  deaths  from  **  nephria," 

306  „         "  nephritis," 

2318  „         •'  kiducy  disease," 

— making  a  total  of  4072.  This  yields  only  a  proportion  of  0*93 
per  cent,  of  the  total  deaths  from  all  causes — a  number  which 
is  probably  considerably  below  the  true  proportionate  mortality 
Irom  Bright's  disease.  Without  admitting,  witli  Mr.  Simon, 
that  two-tliirds  of  the  cases  of  Bright's  disease  nm  a  latent  or 
undiscovered  course,  it  must  be  allowed  that  a  very  krgc 
number  are  overlooked  in  tlicso  returns,  and  arc  probably 
to  be  found  among  the  7301  entei-ed  as  "dropsy,"  or  among 
those  entered  under  "convulsions,"  "pneumonia,"  and  other 
headings,* 

Bright's  disease  is  about  one-third  more  common  among 
men  than  women  (8G3  males  to  585  females).  This  excess  of 
deaths  among  males,  although  present  at  every  age,  is  not 
equal  at  the  diflbrent  periods  of  life :  it  is  most  marked  between 
the  ages  of  forty-five,  and  sixty-fivo. 

The  mortality  from  Bright*s  disease  shows  a  progressive 
increase  from  childhood  up  to  the  age  of  45 ;  in  the  suc- 
ceeding 20  years  (45  to  65)  the  mortality  continues  steady,  at 
a  somewhat  lower,  but  still  high,  rate;  the  next  decade 
(65-75)  shows  a  decided  diminution  as  regards  Bright's  disease, 
though  the  general  mortality  at  this  epoch  is  at  its  highest 
point.  These  facts  arc  exhibited  in  the  table  on  the  following 
imgc  :— 

*  It  is  evident,  howerer,  that  Bright's  disease  Li  gmlamlly  becoming  baU«T 
known  la  this  coautry,  aad  more  frequently  idcuti6iHl.  Id  1>552,  oulj  570 
deftUu  were  entered  umlcr  '^N'cphria."  lu  cAch  aucc-'Ksivc  year  ibe  uuiiil^er 
rose,  qaito  ont  of  all  proportiou  to  the  tncreaea  al*  the  popuUtion,  uutil  ia 
1861  it  reached  144H,  nenrlj  thrice  u  mauy  u  io  185'!.  Correapondinglj, 
the  cDtrioB  under  'Mropnj"  dimiai&bed,  from  9783  to  7301,  for  tbc  iame 
twoTean. 
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TaIUA  MovAhT  <A«  numbfr  of  Dcathi  rctjUiertd  an  "  Ntphnm**  {BH^9 
tfipaow)  in  England  and  Waiet,  fti  1861,  at  Che  diifereni  perSodt  ^ 
life  :— 
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That  complex  of  impressions  which  is  familiarly  known  as 
taking  coUl  is  the  common  cause  of  Blight's  disease  in  its 
acute  form.  Cold^  operating  more  slowly  and  continuously, 
also  constitutes  a  prolific  source  of  clu*onic  Bright's  disease. 
Persons  whose  occupation  exposes  them  to  cold,  wet,  and  the 
inclemencies  of  the  seasons,  without  adecjuate  protection — 
those  who  work  in  hot  workshops,  and  arc  in  the  habit 
of  going  to  cool  their  reeking  bodies  in  the  open  air — the 
indigent  classes,  who  dwell  in  damp  cellars,  insufficiently 
clad  and  ill-fed,  amid  dirt  and  squalor,  furnish  a  large  quota  of 
victims  to  this  disease. 

Dr.  Johnson  is  at  especial  pains  to  ex])lain  the  modus 
operandi  of  this  frequent  cause  of  renal  disease.  He  contends 
that  tiio  defective  action  of  the  skin  causes  certain  dclotenous 
matters  to  accumulate  in  the  blood,  and  that  the  burden  of 
their  elimination  is  thrown  upon  the  kidneys,  which  receive 
injury  thereby.  It  is  impossible  to  ac^iept  this  view  without 
great  limitation,  seeing  that  suppressed  cutaneous  transpiration 
uahers-in  a  multitude  of  inflammatory  and  febrile  conditions, 
without  provoking  renal  disease.  When  a  person  "  takes  cold," 
it  is  a  fact,  that,  the  secretion  of  the  skin  is  very  much  dimi- 
nished or  altogether  suppressed:  but  it  is  not  possible  to 
predicate  on  what  organ  the  injurious  impression  will  ulti- 
mately settle — whether  on  the  bronchial  tubes,  the  pleura,  the 
lung-tissue,  the  kidneys,  or  some  other  oi^n  or  part  of  the 
body ;  80  that  it  cannot  be  maintained  that  there  is  any  special 
relation  between  suppressed  cutaneous  secretion  and  the  genesis 
of  renal  disease. 

The  aliURc  of  spirituous  liqtwrs  ranks  high — probably  higher 
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than  any  other  single  circnmBtance — as  a  detemiinin^  cause  of 
Bright's  disease.  Christison  estimates  the  proportion  due  to 
this  cause,  in  Edinhui-gli,  as  three-fourths  or  four-fifths  of  all 
the  cases ;  and  lie  justly  remarks  that  it  is  not  habitual 
drnnkards  only  who  show  this  tendency  to  renal  disease,  but 
dram-drinkere,  who  are  in  the  constant  practice  of  using  ardent 
spirits  several  times  in  the  course  of  the  day,  without  becoming 
actually  intoxicated.  In  this  nei|;hbourl)ood  the  cases  dno  to 
intemperance  hare  not  seemed  to  me  to  exceed  a  fourth  of  the 
whole. 

Malt  liquors — though  far  less  pernicious  than  spirits — ai'e 
not  without  influence  to  produce  Bright's  disease  when  largely 
indulged  in.  In  a  journeyman  baker,  recently  under  my  care 
at  the  Infirmary,  the  disease  was  clearly  traced  to  a  Imbit  of 
fuddling  himself  with  beer  from  Saturday  evening  to  Monday 
morning,  which  the  patient  had  followed  for  several  years. 

Very  frequently,  intcnijx:rate  habits  go  hand  in  hand  with  a 
grimy  skin  and  exposed  occupations;  and  the  subjects  of 
Bright's  disease  are  found  disproportionately  numerous  among 
labourers,  well-sinkers,  cabmen,  carters,  hawkers,  glass-blowers, 
smelters,  and  puddlers. 

A  large  number  of  cases  arise  in  connection  with  some 
conalihtlional  vice,  more  especially  tuberculosis  or  struma, 
Among  the  easier  classes,  gout  and  constitutional  syphilis  are 
prominent  antecedents. 

I  hare  not  met  with  any  case  occurring  as  a  sequela  to 
ague.  Both  Becquerel  and  Frericlis  likewise  state  that,  in 
dropsies  following  intermittent  fevei's,  they  had  never  found 
evidence  of  kidney  disease ;  but  Rosenstcin  found  no  less  than 
23  per  cent,  of  the  cases  of  BrighVs  disease  in  the  Dantzio 
Hospital  referrihle  to  antecedent  ague.  The  character  of  the 
epidemic  (as  with  scarlatina)  exercises  a  marked  influence  on 
the  frequency  of  this  complication.  Heidenhain,  who  had  an 
opportunity  of  watching  a  series  of  epidemics  of  ague  in 
Marienwerder,  states  that  neither  droi)sy  nor  renal  mischief 
occurred  in  the  earlier  ones  ;  but  in  the  latest  epidemic  se- 
condary renal  disease  was  encountered  in  almost  creiy  case.* 


*  BoKoste'iD,  1.  c,  p.  209. 
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Chronic  affcciums  of  the  hu^'  urinary  jmaaages  (cjaiiil^ 
stricture,  etc.)  frequently  lay  the  foundations  of  renal  disease*. 
In  a  boy  of  seven,  Tvho  lately  died  in  the  Royal  Infirmary,  a 
small  stone  no  larger  than  an  almond  wojs  found  lodged  near 
the  neck  of  the  bladder.  Repeated  souudiag  had  failed  to 
detect  it  during  life ;  operation  was  consequently  not  pcrfonned. 
For  some  weeks  before  death,  general  anasarca  bad  shown 
it6ol£  The  kidneys  were  found  wasted  to  an  extreme  dcju^reei 
the  cortical  substance  was  reduced  to  a  thin  edge  no  thicker 
than  a  shilling  ;  the  pelvis  of  the  kidney  and  the  ureters  were 
dilated,  and  thcii'  lining  membrane  thickened  and  bathed  in 
pus.  In  cases  of  this  class  there  is  a  double  influence  tending 
to  produce  renal  degeneration,  namely,  the  long  continued  ex- 
hausting suppuration  and  direct  transmission  of  the  inflamma- 
tory process  by  continuity  of  tissue. 

The  use  of  mercury,  which  Welbi  and  Blackall  believed 
capable  of  producing  albuminuria  and  renal  mischief,  has  not 
been  fonnd,  by  observers  of  wider  experience,  to  have  this 
effect.  Rayer  and  Desir,  out  of  forty  cases  treated  with 
mercury  at  the  Il6pital  des  YentViene,  only  foond  a  slight 
quantity  of  albumen  in  two — in  both  of  which  its  presence 
was  accounted  for  by  the  existence  of  pus  in  tiie  urine.  Ivaycr 
ftirther  observes  that  he  hud  for  years  used  a  multitude  of 
mercurial  preparations  in  the  treatment  of  various  diseaws, 
without  ever  having  observed  the  production  of  dropsy.  Ho 
also  states  that  he  had  treated  a  largo  number  of  gilders 
aflected  with  meix-mnol  trembling,  and  that  lie  had  not  seen  a 
single  case  of  di-opsy  with  coaguluble  urine  supervene  during 
or  after  tliis  trembling  (see  also  p.  121,  note). 

A  certain  number  of  cases  of  chronic  Bright's  disease 
present  theraselves,  in  whicli  the  most  searching  analysis  fail 
to  indicate  the  exciting  cause  of  tlie  disorder.  In  some  of 
these  the  renal  affection  is  only  a  part-manifestation  of  some 
wide-spread  cachexy,  as  in  an  ejiample  (M.  H.)  to  be  related  in 
chap,  iv.,  in  which  fatty  degeneration  co-eusted  in  the  heart, 
great  vessels,  brain,  and  kidneys. 
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CHAPTER  in. 

ACUTE  BRIGHrS  DISEASE. 

Su  r^ertneet  prr^td  to  Ckap,  II.,  p.  293. 

Afiahmuni  rharacters, — ^The  kidneys  are  ahrajB  more  or  less 
enlarged — sometimea  to  twice  their  natural  size ;  their  surface 
is  smooth  ;  the  capsule  thin,  transparent,  and  easily  stripped  off; 
their  colour  varies  ;  it  is  generally  a  deep  dusky  red  ;  but  some- 
times a  light  faw-n,  almost  white ;  in  other  cases  it  is  mottled  red 
and  white.  The  superficial  reins  are  larger  and  more  distinct 
than  natural.  \\Tien  the  kidney  is  cut  open  the  cortical  sub- 
stance is  found  to  be  increased  very  much  out  of  proportion  to 
the  pyramidal.  The  red  congested  kiduey  exudes  a  bloody  sanies 
abundantly  firom  the  cnt  surface ;  and  a  number  of  hajmorrhogic 
fipots  may  bo  generally  seen  scattered  through  the  cortex  or 

^^neath  the  capsule.  The  surface  of  the  section  is  dusky  red, 
and  studded  with  minute  darker-red  |X)ints,  which  Raycr 
thought  to  be  engorged  Malpighian  corpuscles,  but  which  Mr. 
Bowman  showed  to  be  loops  or  knots  of  convoluted  urinifcrous 

j'tubes  distended  with  blood.  The  pale  and  the  moUMi  kidneys 
)resent  a  contrast  of  colour  between  the  cortex  and  the  pyramids. 
The  latter  appear  unnaturally  red,  and  from  their  basca 
radiating  lines  of  red  spread,  fan-like,  into  the  cortical  sub- 
stance. The  cortical  portion  is  smooth  and  white,  or  yellowisli- 
white,  and  spotted  like  ivory. 

Under  the  microscope,  the  chief,  and  characteristic,  alteration 
is  found  to  be,  an  immense  increase  of  the  epithelial  contents  of 
the  convoluted  tubes.  The  individual  cells  may  be  natural  in 
appearance ;  more  commonly  they  are  granular,  opaque,  or  dis- 
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integrated  ;  and  fiomotiines  a  few  oily  particles  are  detected  in 
them.  The  lumen  of  the  tubules  is  choked  up  with  epithelium ; 
and,  in  extreme  examples^,  their  diameters  arc  increased  to 
twice  and  even  thrico  their  normal  measurements.  Mixed  with 
the  epithelium  is  more  or  less  blood.  In  the  straight  tubes 
evidence  of  the  same  process  is  seen,  in  a  less  intense  def!:rec. 
Tlicir  larger  bore  and  direct  course  favours  tlie  escajie  of  the 
detached  epithelium,  so  that  some  of  them  arc  partially  or 
wholly  denuded.  Fibrinous  exudjjtion  is  found  iu  the  tubes  of 
the  cortical  and  pyramidal  portions,  forming  glassy  cylinders, 
of  various  size,  according  as  the  tubes  havQ  preaerved.  or  have 
shed  their  proper  lining. 

The  renal  capillaries  and  the  Malpighian  tufts  are  either 
intensely  injected,  or  they  preserve  their  natural  appearance. 
The  inttrtubular  matrix  is  unaflectod. 

The  morbid  ]>roce8s  seems  to  consist,  essentially,  in  a 
catanhal  condition  of  the  uriniferous  tnbes,  ^ith  a  prodigious 
proliferation  of  their  epithelial  elements.  At  the  firsts,  there  is  an 
inflammatory  congestion  of  the  organs,  with  rapid  swelling,  and 
more  or  less  extensive  rupture  of  the  capillaries,  especially  tlioso 
of  tlie  Malpighian  bodies.  On  that  follows  increased  produc- 
tion of  epithelial  cells:  these  multiply,  choke  up  and  distend 
the  uriniferous  tubes,  thereby  comjtrcssing  the  renal  capillaries 
and  impeding  the  circulation  through  them.  When  this  ]>ro- 
liferation  has  reached  a  certain  degree,  the  kidneys,  which 
before  were  of  a  dusky  red,  become  pale  or  mottled — not  so 
much  from  an  actual  deficiency  of  blood  in  the  organs,  but 
rather,  as  Dickinson  explains,  from  the  white  colour  of  the 
masses  of  epithelium  overpowering  the  natural  red  of  tlie 
ports. 

The  choking-up  of  the  tubes  with  their  own  accretion 
necessarily  impedes  the  depurating  functions  of  the  kidneys, 
and  the  blood  is  poisoned  with  cxcremcntitious  matters.  The 
urine  becomes  scanty  in  amount,  and  deficient  in  its  proper 
constituents  ;  it  carries  witli  it,  as  it  percolates  the  dlseaaed 
ducts,  loose  epithelium,  blood  and  fibrinous  exudation,  or 
detaches  whole  tracts  of  the  lining,  all  of  which  objects  form 
on  abundant  gnimouB  sediment  in  the  urine. 

How  6ocn  the  change  from  red  to  white  takes  place,  depends 
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on  the  rapidity  of  the  multiplication  of  the  epithelial  cells.  I 
have  seen  the  bloodless  conditiun  reach  an  extreme  degree  in 
six  weeks.  Dr.  Dickinson  states  that  it  moy  occur  within 
four  days. 

Cmirss  and  sympfmns. — The  inyasion  of  the  disease  is  com- 
monly abrupt,  and  traceable  to  some  definite  cause.  A  person 
takes  cold,  or  falls  into  a  fit  of  intemperance,  and  next  niomingf, 
or  in  two  or  three  days,  the  face  begins  to  swell,  then  the 
hands  and  body  generally.  In  another  large  class  of  cases  the 
disease  breaks  out  during  convalescence  from  scarlet  fever 
or — but  much  less  frequently — some  other  febrile  or  zymotic 
complaint. 

Acute  Blight's  disease  is  usually  ushered  in  with  cliillinessor 
shivering,  headache,  nausea,  romiting,  pains  in  the  back  and 
limbs,  arrest  of  the  cutaneous  |x;rspiration  and  oppression  in 
the  chest.  "When  fairly  established,  the  symptoms  are  ex- 
ceedingly distinctive.  Tlie  countenance  is  pale  and  puffy, 
with  a  heavy  stupid  expression  ;  the  limbs  and  trunk  are 
anasarcous.  The  oedematous  parts  are  resistent  on  pressure, 
and  pit  little  or  none.  More  or  less  effusion  takes  place  into 
the  serous  cavities,  especially  the  pleura  and  peritoneum. 

There  is  a  general  febrile  movement ;  the  pulse  is  hard  and 
full,  the  appetite  lost,  thirst  excessive  ;  the  skin  is  dry,  and 
the  whole  surface  blanched  and  tumefied.  An  uneasiness  or 
dull  pain  is  felt  in  the  loins,  and  the  renal  regions  arc  tender 
on  pressure. 

The  urine  is  of  a  smoky  or  dusky  hue — in  some  instances 
dark  brown  like  porter — from  the  j)rcsence  of  altered  blood. 
On  standing,  it  deposits  a  copious,  fiocculcnt,  dirty-brown  or 
chocolate  sediment,  like  the  settling  from  beef-tea.  It  is  very 
albominous  ;  it  may  even  become  quite  solid  on  boiling.  The 
specific  gravity,  in  the  stage  of  increment^  is  usually  above 
1020,  often  much  higher,  mounting  sometimes  to  1030.  and  in 
one  instance  which  occurred  to  me  even  to  1065.  When  of 
high  density,  the  urine  is  proportionally  scanty  j  it  may  not 
exceed  12  or  18  ounces  in  the  twenty- four  hours  ;  in  extreme 
cases  it  may  sink  to  6  ounces,  or  be,  for  two  or  three  days, 
altogether  suppressed.  The  calls  to  void  it  are  more  frequent 
than  in  health,  especially  at  night  and  in  the  recumbent 
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pofitore  ;  the  patient  has  to  get  up  two  or  three  times  in  the 
coarse  of  the  night  to  empty  the  bladder.  The  nrine  is 
generally  acid,  surcharged  with  pigment;  it  often  deposits i 
the  amorphous  urates.  Very  rarely  it  is  alkaline  &om 
fixed  alkali.  The  natural  urinous  odour  is  lost ;  it  has  a 
faint  nnplcasant  smell  which  has  been  compared  to  that 
of  the  washings  of  flesh. 

The  deposit  when  examined  microscopically  (sec  Fig.  40) . 
is  fonnd  to  consist  of  blood-corpuscles,  loose  renal  cpitbeliam» 
free  nuclei  of  these,  tube-casts,  shapeless  masses  of  coagulated 
fibrine,  and  the  broken  dShris  of  all  tliese  structures. 


Si  r/ 


Flo.  40.  Tmiuparent,  gnnulAr,  blood-  and  ^tiioUa)  cuU  from  a  csm  of  aeuto 
Bright'a  dliMM ;  iroa  niud  apiUialiuni ;  uid  blood  dialui. 

There  also  generally  found  epithelial  cells  from  the  i>clns 
of  the  kidney  and  the  bladder. 

The  renal  cpithelia  vary  a  grK>d  deal  in  their  appearance. 
Sometimes  they  look  almost  natural,  only  somewhat  swollen 
and  opaque.  More  frequently  they  are  much  broken  down ; 
their  nuclei  are  set  free,  or  are  only  invested  in  part  by  the 
granular  cell-contenU  which  naturally  Bun*ound  them.  The 
disintegrated  epithelium  forms  an  amorphous  dark  granular 
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debris  scattered  over  the  field.  When  vciy  abundant,  the 
epithelium  conmiunicates  a  milky  appearance  to  the  urine. 
The  free  nuclei  greatly  resemble  red  blood-disks  both  in  shape 
and  size,  but  they  are  devoid  of  the  biconcave  figure,  and 
refract  light  more  strongly.  A  solution  of  Magenta  tints 
them  of  a  deep  carbuncle-red.  The  free  blood-disks  arc  fre- 
quently distorted.  AVhen  tlie  urine  is  of  high  density,  they 
are  shrunken,  and  often  puckered  at  the  margins  ;  on  the  other 
hand,  when  the  urine  is  of  lower  density,  1017  and  under, 
they  expand,  lose  tlieir  central  depresaionfi,  and  eventually 
burst,  and  cease  to  be  recognisable. 

The  tube-casts  are  abundant^  and  of  varied  size  and  appear- 
ance. The  most  common  are  of  **  medium  "  size,  transparent, 
beset  with  epithelial  cells  or  blood-disks.  Mixed  with  tliese 
may  be  some  "very  large,"  and  some  "very  small"  hj'aline 
casts,  together  with  opaque  granular  casts  (Fig.  iO). 

Specks  of  oil  are  generally  altogether  absent  ;  sometimes, 
however,  a  few  small  ones  are  seen  either  on  the  casts  or  within 
the  epithelia;  but  their  number  is  always  quite  insignificant 
in  the  early  stages  of  the  diseeifie. 

The  proportion  of  albumen  in  the  urine  during  the  height 
of  tho  complaint  varies,  according  to  Frerichs,  from  8*2  to 
I2'7,  17-5  and  21-8  per  1000.  Christison  found  27  and  Heller 
57  per  1000.  The  quantity  lost  in  the  twenty-four  hours 
varies  from  80  to  aVtout  400 grains  (Frerichs,  Gornp  v.Besanez), 
The  natural  solid  constituents  of  the  urine  are  diminished  in 
proportion  to  the  obstruction  in  the  kidneys.  The  exci*elion  of 
urea  falls  to  100  or  *J00  grains  (from  400  or  500  grains  in 
health)  and  the  inorganic  salts  are  considerably  lesaouod.  Uric 
acid  maintains  about  its  usual  quantity. 

The  bhod  becomes  speedily  deteriorated  by  the  unnatorai 
drain  through  the  kidneys.  It  becomes  more  wat<?ry  and 
poorer  in  albumen,  while  urea,  uric  acid,  and  the  extractives 
are  unduly  accumulated  in  it.  The  blood-corpuscles  diminish 
in  number  as  the  disease  proceeds.  Fibrine  is  usually  in  excess, 
and  the  blood  displays  a  buffy  coat.  The  fat  and  inorganic 
salts  retain  their  usual  proportion.  Frerichs  fa-upplies  the  three 
following  analyses  of  the  blood  in  the  early  period  of  ocntc 
Bright's  disease : — 

X  2 
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I.  II. 

Specific  gravity ....       1025  1022 

1000  puts  of  Remiu  contained  : — 

"Water 908  10  D15  88 

Solids 91 '90  84  12 

Albiunon        .        .        .        .       8140  72  00 

Fat 142  1-58 

Extnictivo  matters  nnd  salta  .        909  10-5» 


HI. 

1019 

938*9 
611 

94 


After  the  disease  has  persisted  for  a  variable  period  of  a  few 
days  to  some  weeks,  it  proceeds  to  one  of  tlirce  temiinationa, 
Tiz.,  recovery,  deatli,  or  lapse  into  the  chronic  state. 

"WTien  tlie  t^ase  is  about  to  terminate  favourably,  the  urine 
increases  in  fjimntity  to  three  or  four  pints  daily  ;  its  density 
falls  below  the  natural  mean  (1012-1008) ;  and  the  blood,  renal 
elements,  and  albumen  gradually  diminish  and  finally  diBapi)ear 
from  it.  At  the  same  time,  the  skin  becomes  moists  and  the 
serous  effusions  are  re-absorbed.  The  rate  of  progress  varies 
extremely.  If  albumen  has  totally  left  the  urine  in  six  weeks 
or  two  months,  the  recovery  may  be  considered  quick.  The 
shortest  period  that  I  have  known  to  elapse,  from  the  first 
sjTHptoma  to  complete  re-cstabli&hmcnt  of  the  normal  state, 
has  been  leu  days. 

Some  cases  reach  final  recovery  only  after  a  protracted  and 
interrupted  convalescence  of  many  months.  Tlic  urine  during 
this  period  continues  abundant,  of  low  density,  occasionally  of 
pink  colour  from  slight  adniLxturo  of  Mood.  The  anasarca  is 
also  apt  to  recur  and  disappear,  and  recur  again,  perhaps 
several  times,  accompanied  with  Ibbrile  exacerbations  of  bu)>- 
acutc  character.  In  one  such  case  observed  by  mc  the  symptoms 
finally  suhsided  in  five  months.  The  patient  was  seen  ten 
months  later,  and  the  uriue  found  perfectly  free  from  albumen. 
In  a  second  case,  a  slight  admixture  of  ^blood  continued,  in 
diminishing  quantity,  for  more  than  twelve  months.  In  both 
these  instances,  and  in  a  third  similar  to  these,  the  characters 
of  the  urine  were  unilbrm :  it  was  copious  (three  or  four  pints 
daily),  of  low  density,  slightly  mixed  with  blood,  sliglitly 
albuminous;  the  renal  derivatives  were  devoid  of  fiftt^  and, 
throughout  the  convalescence,  comparatively  scanty. 

Not  unfroqutiutly,  in  tlie  ordinaiy  course  of  recoveiy  from 
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acute  Bright's  disease,  the  renal  elementa — both  casta  and 
epithelium — show  Hlij^ht  signs  of  fatty  changes.  This  circmn- 
Btancc  is  apt  to  embaiToss  the  diagnosiH,  and  lead  to  the  sus- 
picion of  the  existence  of  confirmed  and  chronic  Bright*8  disease, 
if  the  case  first  come  under  obserration  in  this  stage.  The 
doubt  can  only  be  solved  by  watching  the  progress  of  the  case 
for  a  week  or  two. 

But  matters  do  not  always  take  this  favourable  turn ;  and 
two  new  ordere  of  symptoms  aritie,  and  bring  life  into  Lnuninent 
peril,  or  involve  it  in  destruction.  These  are  secondary  in- 
flammations of  the  serous  membranes  and  tlie  limgs,  and 
uraemic  intoxication. 

Of  the  inflammatory  complications,  pericarditis  is  the  most 
surely  fatal,  but  it  is  rare.  Pneumonia  is  more  common ;  it 
breaks  out  without  appreciable  exciting  cause,  and  usually  runs 
a  rapid  course  to  a  fatal  end.  Pleurisy  and  peritonitis  arc  also 
not  unfrequent,  but  greatly  less  to  be  feared.  More  or  less 
bronchitis  exists  almost  invariably.  When  the  anasarca  rises 
to  an  extreme  degree,  the  integuments  of  the  legs  may  inflame, 
and  even  mortify.  Those  secondary  inflammations  are  ranch 
more  common  in  the  later  stages  of  chronic  BrighVs  disease 
than  in  the  acute  disorder. 

The  uneraic  phenomena  are  due  to  the  retention  in  the  blood 
of  the  excrementitioufl  matters  of  the  urine.  They  consist  in 
a  train  of  nervous  symptomii — headache,  vomiting,  diarrhoBa, 
convulsions,  and  coma — which  are  frequent  incidents,  and 
much  to  be  feared  in  acute  Bright's  diseaBC.  They  usually 
follow  an  excessive  diminution  or  suppression  of  tlie  mine  from 
the  increasing  obstruction  in  the  kidneys.  It  will  be  more 
convenient  to  postpone  their  consideration  to  a  iuture  section, 
when  uneraia,  in  connection  with  Bright's  disease  generally, 
will  be  discussed. 

Certain  deviations  from  the  usual  course  and  Bymptoms  are 
not  unfrequently  encountered.  Although  serous  efl*U8ion  gene- 
rally first  shows  itficlf  in  the  face,  under  the  eyes,  and  then 
invades  the  trunk  and  extremities,  it  may  begin  elsewhere — in 
the  feet,  handH,  or  scrotum ;  or  all  part«  of  tlie  body  may  swell 
up  simultaneously.  The  effusion,  too,  may  shift  its  place  from 
time  to  time,  or  it  may  be  poured  out  with  disproportionate 
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copioosness  in  certain  localities  (lun^,  pleura,  Bubmncons  tissue 
of  the  glottis),  and  thereby  determine  sudden  accession 
alarming  or  fatal  symptoms. 

The  anasarca  commonly  disappears  some  dajrs  or  weeks 
before  the  blood  and  albumen  have  vanished  from  the  urine  ; 
but  sometimes  the  converse  is  the  case,  especially  in  individuals 
of  lax  frames  and  amemtc  tendency.  When  cases  of  this  latter 
class  come  under  observation  for  the  first  time  after  the  urine 
has  become  free  from  albumen,  they  are  very  apt  to  mislead^ 
and  their  true  nature  can  only  bo  recognised  by  a  careful  sifting 
of  the  patient's  previous  history. 

Diaffnosis. — The  general  symptoms,  and  the  alterations  of 
the  urine,  arc  so  significant  during  the  height  of  the  attack, 
that  the  disorder  can  scarcely  be  confounded  with  any  other. 
But  when  the  pyrectic  stage  is  passed,  and  the  case  becomes 
protracted,  tliere  is  often  great  difficulty  in  detcnuining  whether 
we  have  to  deal  with  the  declining  periods  of  an  acute  and 
cnrable  disorder,  or  with  a  disease  which  has  already  lapsed 
into  the  chronic  and  irremediable  state,  or  with  a  disease  which 
has  been  chronic  fVora  the  first.  Chronic  Bright's  disease  is 
subject  to  occasional  febrile  recrudcBConecs,  which  are  decep- 
tively like  an  attack  of  the  acute  disorder.  The  signs  that  the 
disease  is  acute  and  recent  are  : — free  presence  of  blood  and 
renal  epithelium  in  the  urine,  absence  of  fat  in  the  discharged 
elements,  absence  of  long-standing  complications,  such  as 
hypertrophy  of  the  left  ventricle,  phthisis,  caries,  necrosis,  and 
joint-disease.  A  careful  consideration  of  the  previous  history 
and  of  the  ostensible  cause  of  the  disorder  is,  also,  of  dia- 
gnostic imjK>rtanee,  The  less  clearly  a  case  can  be  traced  to  a 
definite  exposure  to  cold,  a  bout  of  drinking,  or  to  scarlet 
fever,  or  some  other  zymotic  disease,  the  more  reason  ia 
there,  pro  Umto,  to  fear  that  confirmed  Bright's  disease  is 
established. 

Prognosis. — Precise  data  concerning  the  fatality  of  acute 
Bright*s  disease  are  wanting.  A  large  majority  of  the  cases 
undoubtedly  recover.  Frerichs  reckons  the  recoveries  as  two- 
tliirds  of  the  individuals  attacked.  Probably  this  proportion 
is  below  the  truth  if  tl»c  scarlatinal  cases  be  included. 
The  signs  of  approaching  resolution  are : — increased 
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charge  of  urine,  diminished  imprecation  of  it  with  blood  and 
albumen,  subsidence  of  the  febrile  phenomena,  of  the  anasarca 
and  Berous  efifusions,  and  restoration  of  the  cutaneous  transpira- 
tion. At  the  same  time,  tlie  countenance  loses  its  stupid  ex- 
pression and  its  antemic  hue,  and  resumes  its  ordinary  healthy 
aspect.  The  co-existence  of  all  these  signs  leaves  no  doubt  of 
advance  toward  a  favourable  issue ;  but  the  occurrence  of  some 
of  them  without  the  others,  must  not  lead  to  too  sanguine  expec- 
tations. The  anasarca  may  disappear  totally,  and  blood  cease 
to  tinge  the  urine  ;  the  quantity  of  the  secretion  may  increase 
considerably,  the  pyrexia  pass  away,  and  the  general  well-being 
of  the  patient  improve  greatly;  but  if  the  urine  continue  to 
contain  a  considerable  amount  of  albumen,  there  is  strong 
reason  to  apprehend  that  the  disease  is  lapsing  into  a  chronic 
state,  or  that  the  amendment  is  but  a  temporary  lull  in  the 
symptoms,  to  be  followed  at  no  distant  period  by  an  exacer- 
bation, which  shall  prove  more  disastrous  than  the  original 
attack.  Recovery  c^mnot  in  any  case  be  considered  complete, 
until  the  urine  has  become  perfectly  free  from  every  trace  of 
albumen. 

If  the  urine  become  progressively  scantier,  of  higher  density, 
and  more  abundantly  charged  with  albumen,  tube-casts,  and 
renal  epithelium,  the  worst  consequences  are  to  be  feared.  The 
advent  of  inflammatory  complications,  of  oedema  of  the  Innga 
or  glottis,  and,  above  all,  of  decided  signs  of  unemic  poisoning, 
are  of  equally  evil  augury,  and  leave  but  slender  hopes  of  the 
final  preservation  of  life. 

Etiology. — Acute  Bright's  disease,  though  not  absolutely  con- 
fined to  any  age,  occurs,  in  the  immense  majority  of  cases,  ia 
childhood  and  youth.  The  individuubi  attacked  are  commonly 
of  good  previous  health ;  in  two  instances,  however,  I  have 
seen  the  disease  complicated  with  acute  pulmonary  tuberculosis. 

The  exciting  cause  is  usually  some  definite  exposure  to  cold 
(a  damp  bed,  wet  clothes,  lying  or  sleeping  on  the  damp 
ground,  sitting  in  a  current  of  cold  air,  drinking  cold  water 
when  in  a  state  of  perspiration),  or  a  bout  of  drinking.  A 
largo  proportion  of  the  cases  are  sequelas  of  scarlet  fever,  or 
(mucli  more  rarely)  of  some  other  zymotic  disease.  Some  cases 
are  due  to  pregnancy. 
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Treatment. — If  the  case  is  Bcon  at  tbc  time  of  inTasion,  the 
patient  should  bo  at  once  confined  to  bed,  swuthcd  in  flannela, 
and  made  to  lie  between  the  blankets.  The  loins  should  be 
immediately  cupped  to  eight  or  twelve  ounces  (in  children  to 
two  or  three  ounces).  After  the  abstraction  of  blood,  a  large 
linseed-meal  poultice  should  be  applied,  hot.  to  the  loins,  and 
ohftnged  every  three  hours.  A  hot-water  bath  ur  a  hot-air  bath 
sliould  be  administered  every  evening,  or  overj'  fiecond  evening. 
\Vlien  no  conveniences  for  a  hot-water  bath  exist,  an  excellent 
Bubstitnto  is  found  in  the  *'  blanket-bath."  A  large  thick 
blanket  is  wrung  as  dry  as  possible  out  of  boiling  water,  and 
wrapped  round  the  body  of  the  patient;  the  bed-clothes  are 
then  heaped  on.  In  twenty  minutes  or  half  an  hour  the  hoi 
blanket  is  removed,  and  the  Hurfacc  quickly  dried  with  a  warm 
soft  t^wel. 

The  bowels  should  be  freely  acted  on  every  other  morning 
by  an  active  purge,  such  as  the  compound  jalap  powder.  An 
endeavour  should  also  bo  made  to  allay  the  fever  and  restore 
the  action  of  the  skin,  by  citrate  of  pot«£h  draughts,  given 
every  two  hours,  in  effervescence,  or  a  mixture  of  the  Liq. 
Ammou.  Acet,  in  two  or  three  drachm  doses,  with  M^^en  drops 
of  tincture  of  henbime  in  on  ounce  of  Tnf.  Lini.  Dr.  Barlow 
recommends  tartar  emetic  in  doses  of  from  i  to  J  of  a  grain. 
I  have  myself  employed  the  some  remedy  with  the  best 
eifects,  every  four  hours.  Dr.  Johnson  also  speaks  highly 
of  antimonial  wine,  sometimes  combined  with  Dover's 
powder. 

The  diet  shonld  be  composed  of  light  farinaceous  substances^ 
with  milk,  beef-tea,  and  broths.  Flesh  meat  in  any  form  is 
objectionable  in  the  early  stage. 

The  ubstracticu  of  blood  must  be  cautiously  practised,  on 
account  of  the  tendency  to  anscmia  in  the  later  periods  of  the 
attock;  and  if  the  patient's  health  is  broken  by  previous 
disease,  or  is  constitutionally  wealc,  even  local  depletion  is 
better  omitted.  If  severe  headache,  coma,  or  convulsions 
occur,  the  cupping  may  bo  roijcatcd.  In  very  threatcningf 
sthenic  cases,  where  the  fever  nms  high,  vouesection  may  be 
practised. 

Wlicn  the  fever  has  abated,  and  the  anasarca  is  yielding,  the 
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more  active  measures  should  be  discontinued,  or  pursued  in  a 
less  active  maimer;  but  the  efforts  to  restore  and  maintain  the 
actiou  of  the  skin  should  be  persevered  in.  In  the  hiter 
periods,  when  convalescence  has  been  fairly  established,  pre- 
parations of  iron  nhonld  be  substituted  for  the  alkaline  and 
diaphoretic  remedies.  It  is  always  well  to  begin  with  small 
doses,  and  to  feel  one's  way.  A  too  early  resort  to  ferruginous 
preparations  may  be  followed  by  a  return  of  the  acute  symp- 
toms. When  iron  is  tolerated,  it  acts  with  great  benefit,  and 
hasteas  in  a  marked  manner  the  disappeai'auce  of  blood  and 
albumen  from  tlie  urine.  My  experience  agrees  with  that  of 
Dr.  Parkes,  that  gallic  acid  exercises  no  beneficial  influence  in 
the  acute  disorder. 

The  use  of  mercury  is  objectionable,  on  account  of  the 
extreme  susceptibility  of  patients  suffering  from  Bright'a 
diBaase,  to  the  physiological  ettecte  of  the  drug.  Severe  saliva- 
tion has  been  known  to  follow  very  small  doses.  In  one  of  my 
patients  two  giuins  of  blue  pill,  administered  with  extract 
of  colocynth  on  two  alternate  momingSj  produced  profuse 
ptyalism. 

The  obstinate  vomiting  which  occasionally  prevails,  may  be 
combated  with  creasotc,  or  small  doses  of  chloroform,  given  in 
iced  solutions.  A  careful  i-cvision  of  the  diet  should  also  be 
made.  The  gastric  symptoms  are  sometimes  due  to  direct 
sympathy  with  the  renal  irritMion,  and  sometimes  to  genuine 
uraaniic  poisoning.  The  treatment  of  ursemia  will  be  considered 
in  a  separate  section. 

The  secondary  thoracic  inflammations  present  great  difficolty 
in  their  management ;  they  commonly  set  in  when  the  patient 
is  no  longer  in  a  fit  state  to  bear  the  ordinary  antiphlogistic 
means ;  and  tliey  nm  their  course  with  unusual  severity  and 
rapidity.  Counter-irritants  and  revulsives  may,  however,  be 
energetically  employej;!,  Cantharides  and  turpentine  should  be 
avoided,  from  their  special  irritating  effect  on  the  kidneys ;  but 
hot-water  applications,  mustard  poultices,  and  chloroform 
epithems  may  be  applied  locally  over  the  chest*  imd  to  more 
distant  parts — the  calves  of  the  legs,  the  feet,  &c.  Dry 
cupping  over  the  chest  is  also  a  safe  and  sometimes  valuable 
remedy. 
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When  a  favourable  ibsug  has  been  obtained,  unusual  caro  is 
required  to  guard  against  relapses,  to  which  the  patients  con- 
tinue liable  for  a  considerable  period.  The  slighteat  exposure 
is  BometimcB  sufiicient  to  reawakeu  the  pjTcxia,  and  to  cause 
the  reappearance  of  albumen  and  blood  in  the  urine,  A  com- 
plete suit  of  flannels  is  essential ;  and  as  a  rule,  the  convalescent 
should  not  be  jHjnnitted  to  leave  his  room  until  the  albumen 
has  disappeared  from  the  urine.  When  that  comes  to  pass  (or 
before,  if  the  case  prove  verj  lingering),  change  of  air  to  a  warm 
fiholtered  locality  is  likely  to  be  highly  beneficial,  and  to  hasten 
the  restoration  of  the  impovcriBhed  blood. 

Objections  have  been  made,  on  theoretical  grounds,  to  the  use 
of  the  saline  diuretics  (acctMc  and  citrate  of  potash)  in  acute 
BrighVs  disease.  Experience  has  proved,  however,  that  they 
may  be  employed  with  great  advantage.  Tliey  become  changed 
in  iheprimit  rwr  into  alkaline  carbonates,  and  these  diminish 
the  acidity  of  the  urine,  and  render  it  more  bland  as  it  perco- 
lates the  renal  substance.  In  a  disease  which  tends  to  spon- 
taneous recovery  under  simple  hygienic  and  prophylactic 
treatment,  it  is  necessarily  a  matter  of  extreme  difficulty  to 
bring  home  the  evidence  of  the  curative  power  of  drugs ;  but  in 
a  considerable  number  of  cases  of  acute  Bright's  disease,  coming 
under  treatment  early,  I  have  obtained  almost  invariably  tlie 
best  results  by  the  free  athninistration  of  citrate  of  potash. 
And  in  no  instance  where  the  urine  has  been  rendered  alkaline 
in  the  first  week  of  the  complaint,  have  I  observed  the  more 
severe  unemic  sjinptoms,  or  secondary  inflammations.  In  the 
later  i>erioda,  when  tlie  fever  has  altogether  subsided,  while  the 
urine  still  continues  bloody  and  albuminous,  the  same  medica- 
ment has  not  proved  of  any  service  in  my  hands. 

Digitalis  and  broom-tojw  may  be  used  freely  in  any  stage  to 
combat  the  dropt^y.  Dr.  Christison  recommends  a  combination 
of  digitalis  and  bitartrate  of  potash  as  superior  to  either 
remedy  given  singly.  "The  former  was  usually  given  in  the 
dose  of  one  or  two  grains  of  the  powder,  in  the  form  of  a  pill, 
three  times  a  day,  or  in  the  dose  of  ton,  fifteen,  or  twenty 
minims  of  the  tincture,  three  times  daily  in  a  little  distilled 
water  of  cinnamon  or  cassia.  The  cream  of  tartar  was  ad- 
ministered thrice  a  day  in  the  quantity  of  a  drachm  and  a  half, 
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or  two  drachms,  with  abont  fire  ounces  of  water.  Dinreais 
may  generally  be  induced  by  such  means  in  the  coarse  of  three 
or  four  days,  sometimes  sooner — seldom,  however,  if  delayed 
beyond  the  seventh  day."    (p.  149.) 

Hamburger  speaks  strongly  in  favour  of  quinine  in  scarla- 
tinal dropsy,  after  the  pyrexia  has  abated.  He  gives  to  children 
1 J  or  2  grains,  and  to  adults  3  to  4  grains,  twice  a  day.  Of  47 
severe  cases  thus  treated  he  obtained  amendment  in  44,  either 
immediately  or  in  a  few  days  (Frag.  Yierteljahrsch.  1861). 


CHAPTER   IV. 


CHRONIC  BRIGETS  DISEASE. 

[ChroHie  Pifme  Nejykritu.) 

•    < 

Sfe  rtfttraiua  fTfJtJrd  to  Chap.  II.,  p,  203. 

ANATOMICAL  CILOQKS  IN  THE  KIDNEYS. 

The  kidneys  of  persons  dying  of  chronic  Bright's  disease, 
present  three  chief  types  of  alteration,  viz. : — 

Ttpe  I. — Kidney  smooth^  white,  and  enlarged  ;  in  ex- 
treme cases,  rarely  met  with,  kidney  atrophic. 

Type  II. — Kidiwj  granuktr,  hrottmi^k  or  red,  and  con- 
tracted. 

Type  III, — Kidney  lardaceous  or  waxy  (so-called  amyloid 
degeneration). 

The  special  clinical  history  i>ertaining  to  each  of  these  ana- 
tomical types,  has  not  been  made  out  with  bufficient  precision 
to  enable  them  to  be  invariably  rccoj^oiised  durinfj  life  ;  but 
much  light  has,  in  recent  years,  been  thrown  on  the  subject, 
enough  to  permit  a  synopsis  of  the  symptoms,  and  conditions 
of  origin,  of  the  three  t}'pes  to  be  presented. 

1.  Smooth  ivhite  kidney. 

The  structural  changes  in  the  smooth  white  kidney,  are 
similar  to  those  already  described  as  pertaining  to  acute 
Bright's  disease,  but  advanced  to  a  further  stage  ;  the  surface 
continues  perfectly  smooth  ;  the  organ  is  gi'eatly  enlarged  ; 
and  the  capsule  ia  thin  and  easily  stripped  off.  If,  however, 
the  patient  survive  sufficiently  Ion;,' — which  verj'  rarely  iuippens 
— iho  enlargement  gives  place  to  a  progressive  dwindling  ;  and 
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in  very  extreme  cnaes,  the  kidney  may  be  thus  reduced  to  a 
"weight  of  only  an  ounce,  or  even  less.  This  dwindling  is  not, 
it  seems,  an  inyariable  erent,  even  when  the  patient  sorviveB 
for  some  years.    Dr.  Wilks  relates  the  following  example  : — 

"A  young  woniiin,  a.>t  23,  had  scarlatina  {/trc«  years  before  death.  There 
woH  very  slight  eruption  ;  dropsy  soon  followed,  which  looted  a  year. 
Then  the  patient  was  slightly  better,  but  remained  an  invalid,  with  isdeaia 
of  the  lega,  until  the  last  tive  montha,  whoa  very  extensive  and  general 
<lropsy  came  on  and  p^^ndstcd.  The  urine  was  tlien  scanty,  dark,  and 
containctl  exudative  dc}H)sit.  She  had  three  epileptiform  fits,  nnd  death 
subaequeutly  enstied  from  pleuritis  nnd  pericarditis.  Lungs  were  found 
very  (cdematouB.  The  aorta  and  arteries  covered  with  an  atlieromatoua 
depoait:  and  the  kidneys  were  large  and  white,  with  an  abundance  of 
deposit^  much  of  which  had  undergone  a  fatty  cliange."  (Guy's  Hoap. 
Kep.  2ud  Mriea,  vol.  viii.  p.  243.) 

When  the  smooth  kidney  becomes  atrophied,  the  capsule  is 
slightly  thickened  and  disposed  to  adliere  to  the  renal  surface. 

Tlic  progress  of  the  disease  in  the  interior  of  the  gland  is 
thus  de8cri]>ed  by  Dr.  Dickinson  ; — 

"The  overstretched  tubes, one  after  another,  burst,  and  their 
Gontents,  no  longer  secluded  by  a  surrounding  membi-ane,  are 
brought  witliin  the  ready  operation  of  the  absorbents  and  re- 
moved. This  liowcvor  ib  a  matter  of  inference  rather  than  of 
demonBti"ation.  Examining  in  section  a  number  of  enlarged 
smooth  kidneys,  I  found  that  about  half  of  them  had  thus 
commenced  to  jmss  from  tlie  stage  of  enlargement  to  that  of 
decrease,  although  there  was  nothing  in  their  outward  appear- 
ance to  indicate  it,  their  bulk  being  still  excessive."  In  a 
section  taken  from  such  a  kidney,  are  found  "places,  es- 
pecially near  the  surface,  where  the  Malpighian  bodies,  which 
have  now^become  enlarged  and  enveloped  by  condensed  fibrous 
tissue,  lie  in  unnatural  proximity.  Often  several  almost  touch 
each  other.  Their  intervals  are  filled  up  by  the  debris  of 
collapsed  and  mined  structure.  Shrivelled  remnants  of  the 
tube-membrane  are  generally  clearly  seen.  This  condition  is 
as  yet  only  partial.  A  distended  duct  is  often  seen  winding 
among  the  wasted  remains  of  its  companions.  The  tubes,  one 
after  another,  collapse  until  a  great  portion  of  the  once  enlarged 
gland  has  been  reduced  tx)  the  bulk  of  little  more  than  its  Mal- 
pigliiaa  bodies.    The  appearance  of  the  organ  affected  has  by 
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this  time  nndor^ne  8omo  alteration.  It  has  lost  its  excess 
bulk,  and  even  shrank  below  the  natural  size.  .  .  .  When 
the  organ  is  cnt  open,  it  is  manifest  that  it  is  chiefly  composed 
of  cone  substance :  an  edge,  perhaps,  no  thicker  than  a  ahilling, 
being  all  that  separates  that  stracture  from  the  capsule.  What 
remains  of  the  cortical  material  is  coarse  in  texture,  pale,  and 
firm."  This  condition — that  of  tlie  smooth  dwindled  kidney 
— is  rarely  attained,  because  the  patient  seldom  sorvives  suf- 
ficiently long.  Of  2350  bodies  examined  in  St.  George's 
Uospital  in  ten  years,  it  was  only  found  in  twelve  instances. 

The  epithelium  in  the  smooth  kidney  is  fonnd  disintegrated* 
atrophied,  and  very  commonly  in  a  state  of  fatty  degeneration. 
When  this  change  acquires  a  high  degree,  the  condition  de- 
nominated "fatty  kidney"  is  attained.  The  cones  undergo 
changes  of  a  corresponding  characterf  but  less  developed  ;  and 
fibrinous  cast^  are  found  occupying  the  interior  of  the  tubes. 

SynopaU  of  symptoms  and  eondiUons  of  origin, — ^The  smooth 
kidney  here  described,  may  be  expected  in  those  cases  in  which 
chronic  Bright*s  disease  has  followed  on  the  acute  disorder.  The 
invasion  of  tlie  disease  has  been  sudden,  and  it  can  usually  be 
traced  to  some  definite  exciting  cause.  I  have  also  seen  the 
large  white  kidney  in  chronic  Bright*8  disease  following  re- 
}>cated  pregnancies,  and  in  a  co^e  arising  in  the  course  of 
phthisis. 

The  average  age  of  106  cases  of  smooth  large  kidney,  examined 
by  Dickinson,  was  28*2  years  ;  in  11  cases  of  smooth  dwindled 
kidney  the  average  age  was  43*6  years ;  whereas  in  260  cases 
of  granular  kidney  the  average  ago  was  50*2  years. 

Serous  effusion  is  an  almost  inyariable  coincidence ;  the 
body  is  conmionly  bloated  with  dropsy  ;  the  face  pale  and 
puffy,  and  the  cutaueouH  suriace  conspicuously  white,  smooth 
and  glossy.  There  is  also  a  markedly  greater  tendency  to 
secondary  inflammations,  and  to  uncmic  accidents,  than  in 
granular  kidney  j  but  less  to  valvular  heart  disease  and  hyper- 
trophy of  the  left  ventricle. 

The  urine  is  commonly  bloody  from  time  to  time,  highly 
albuminous,  scanty  in  amount,  and  of  a  specific  grarity  not 
departing  much  from  the  standard  of  health.  Epithelial 
elements  and  tube-casts  ore  usually  abundant  in  the  urine,  and 


d 


ANATOMICAL  TYPES— GRANULAR  KIDNEY.  319 

often  fatty.    Cells  having  tlie  appearance  of  pus  corpuscles,  are 
common  toward  the  later  periods. 

The  disease  is  of  shorter  duration  than  granular  kidney.  In 
fatal  cases,  the  ordinaiy  duration  of  the  disease  is  under  six 
months.  Out  of  34  cases  observed  by  Dickinson,  20  died  under 
six  months,  and  only  two  survived  the  year.  Occasionally,  tem- 
porary (apparent)  recoveries  and  succeeding  relapses  protract 
the  disease  for  a  longer  period ;  and,  quite  exceptionally,  the 
disease  may  last  for  years.  Dr.  Johnson  records  an  instance 
which  endured  for  ten  years,  with  good  preservation  of  health 
for  a  portion  of  that  period.  Nine  years  before  death,  the 
urinary  deposit  clearly  indicated  fatty  degeneration  of  the 
kidneys.  AHer  death,  the  kidneys  were  found  dwindled  to  an 
ounce  and  three-quarters  for  the  pair.* 

2.  Oranular  red  kidney. 

The  gland  is  diminished  in  size,  and  reduced  to  a  weight  of 
two  or  three  ounces,  or  less.  Its  surface  is  rough,  and  beset 
with  numerous  rounded  elevations,  varying  from  the  size  of  a 
pin*8  head,  to  a  Fiemp-seed,  or  even  a  small  jDea,  The  capsule  is 
opaque,  thickened,  and  adherent  to  the  subjacent  surface,  so  that 
it  cannot  be  peeled  off  without  tearing  the  glandular  structure. 
In  certain  spots  the  capsule  sinks  into  the  substance  of  the 
cortex,  and  divides  the  kidney  irrej^ularly — giving  it  a  lobular 
appearance.  On  section,  the  cortex  is  manifestly  atrophied,  as 
compared  with  the  cones,  and  forms  a  thin  rim  of  only  a  line, 
or  less,  in  thickness  around  the  bases.  It  has  a  red,  or  brownish- 
red  colour,  and  a  coai-sc  granular  texture.  The  cntii-e  organ  is 
tough  and  rcsistent. 

It  is  only  rarely  that  the  granular  kidney  is  encountered  in 
the  early  stage  of  its  development.  "Wlien  such  is  the  case, 
thickening  of  the  capsule  and  slight  granulation  of  the  surfaco 
are  found  to  precede  contraction,  so  that  the  organ  at  this 
jieriod  preserves  its  normal  volume.  The  granular  kidney,  in 
the  contracted  state,  allows  injections  to  penetrate  imperfectly. 
Dickinson  found  that  when  a  stream  of  warm  water  was  pro- 
pelled through  the  blood  vessels,  a  very  considerably  less  quan- 
tity passed  in  a  given  time  than  through  a  healthy  kidney — 

*  Hed.  Chlr.  Tnmi.,  vol  xlii.,  p.  IffO. 
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less  also  than  throujrh  the  large  smooth  kidney — showing  that' 
the  jicrmeability  of  Llic  j^land  to  the  blootl-strcum  was  greatly 
lessened.  In  the  healthy  kidney,  the  mean  discharge  throngh 
the  renal  veins  in  ton  minutes  was  1 1 9  ounces ;  in  the  large 
smooth  kidney,  90  ounces  ;  and  in  the  granular  contracted 
kidney,  25  ounces. 

When  a  thin  section  of  a  granular  kidney  is  placed  under 
the  raicroBCope,  the  secreting  tissue  is  found  to  Imve  undergone 
extensive  destruction.  The  Malpighian  bodies  are  shrunk  to 
half  their  size,  and  unnaturally  crowded  together.  Their 
vascular  tufts  arc  embraced  in  a  fibrous  and  granular  invest- 
ment, and,  in  extreme  instances,  compressed  into  an  imper- 
meable knot  at  the  bottom  of  their  capsules.  Tlie  nriniferous 
tubes  are  altered  in  various  ways,  and  to  various  degrees. 
Some  are  denuded  of  epithelium  and  reduced  to  mere  tubular 
threads ;  others,  equally  denuded,  contaiji  glassy  fibrinous  cylin- 
ders ;  while  oUiers  arc  crammed  with  broken-up  epithelium. 
Oil  is  found  not  unfrcquently  both  in  the  fibrinous  exudation 
and  in  the  disintegrated  epithelium,  but  not  so  commonly  nor 
80  abundantly  as  in  the  smooth  kidney.  Amid  tubes  changed 
to  this  degree,  are  found  others  not  much  altered,  and  lined 
with  their  proper  and  healthy  epithelial  investment.  Between 
the  wasted  structures  lies  a  large  quantity  of  adventitious  con- 
nective tissue,  which  gives  the  organ  its  peculiar  toughneaa. 

Of  the  intimate'  nature  of  the  process  which  finally  bringfi 
about  this  result,,  there  arc  conflicting  opini(ms.  Dr.  Johnson 
believes  that  the  mischief  begins  in  the  epithelial  cells,  while 
Dickinson  describes  it  as  originating  in  the  intcrtnbular  struc- 
ture, and  as  consisting  in  an  cflEhsion,  wliich  afterwards  bo- 
comes  converted  into  a  fibrous  material.  According  to  tlie  last- 
named  observer,  the  effusion  is  first  thrown  out  beneath  the 
capsale,  and  then  penetrates  at  certain  spot£,  as  fibrinons  pro- 
cesses, into  the  interior  of  the  cortex,  athwart  the  convolntod 
tubes,  which  it  involves  in  destruction.  Tlic  jwinta  where  the 
fibrinous  processes  penetrate  are  depressed,  and  when  these  arc 
numerous  and  distributed  with  tolerable  regtilarity,  the  result 
is  superficial  granulation.  The  disease  thus  ti-avels  from  the 
surface  towards  the  central  parts,  and  oventoally  involves  the 
pyramids. 
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The  development  of  cysts  is  much  more  oomraon  in  the 
j^nular  thim  in  the  smooth  kidney.  Thoy  varj'  in  size  from 
u  pinVlicad  t<3  a  pea  or  a  hazel-nnt ;  but  many  are  so  minnte 
that  they  can  only  be  detected  by  the  microflcope,  not  being 
larger  than  the  width  of  the  mTniferous  tnbes.  Mr.  Simon 
I)clicvc8  that  they  are  formed  by  an  immense  dilatation  of 
epithelial  cells — a  development  that  eeems  incredible,  consider- 
ing the  frag^ility  of  the  outer  portions  of  these  cells ;  and  one 
that  would  be,  so  far  as  I  know,  without  parallel  in  lusto- 
genesis.  A  better  sustained,  and  more  commonly  accepted,  view 
is,  that  they  are  produced  by  obstruction  of  the  nriniferoas 
tabes  with  exudation,  at  intervals,  or  by  compression  of  their 
walls  at  interrupted  spots  by  the  contracting  adventitious  tissue. 
The  spaces  thus  enclosed  become  distended  with  a  serous  fluid, 
and  are  sometimes  found  lined  with  an  epithelial  layer.  Tiieir 
wntents  are  not  urinous,  but  consist  of  an  albuminous  saline 
solution.  In  the  cones  they  are  sometimea  elongated  and 
placed  end  to  end  like  a  string  of  Eansages  (Dickinson). 
(See  Cysts  axd  Cystic  D>xjenrration  in  thr  Kii>.\kyk.) 

Sj/frnpsw  of  sijmptmns  ami  conditions  of  origin.  The  granular 
kidney  is  found  in  the  vast  majority  of  those  cases  of  Bright's 
disease,  which  aer  chronic  from  the  beginning — those  which 
commence  insidiously,  without  definite  exciting  cause.  Dropsy 
is  altogether  absent  in  a  large  proportion  (perhaps  in  a  quarter 
— according  to  some,  in  one-half — )  of  the  cases,  and  when 
present^  it  is  commonly  slight,  and  limited  to  oedema  of  the 
ankles  and  legs,  or  a  pnttiness  nnder  the  eyes.  It  often  dis- 
ap{)ears  for  a  while,  and  retnms  again. 

The  disease  may  nm  a  latent  course  for  months  and  years. 
A  deep  constitutional  cacheiy  is  associated  with  it  in  a  large 
proportion  of  cases.  The  subjects  of  it  ai-e  more  advanced  in 
years  than  those  of  the  smooth  large  kidney  (see  p.  318).  The 
cutaneous  surface,  though  pale  and  Buiemic,  lias  not  the 
conspicuous  whiteness  of  the  preceding  tyi>e,  and  the  features 
are  often  pinched  and  sallow.  Cardiac  hypertrophy  is  a  very 
frequent  concomitant. 

The  urine  is  oopions — three  or  four  pints  a  day — and  of  low 
specific  gravity;  the  quantity  of  albumen  is  compuratively 
slight ;  in  rare  cases  it  may  erea  be  temporarily  absent  from 
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the  urine.  Toward  the  termination  of  the  disease,  however^ 
diti  uriiit  becomes  seuut^*,  or  even  supiircsiied.  Tiie  deposit  is 
slight,  composed  of  hyaline  and  ^rannlar  casts,  with  very  slight 
admixture  of  cpithclimu,  not  often  fatty :  the  deposit  is  often 
so  scanty  that  it  may  escape  detection,  or  there  may  really  be 
none.    As  a  rule^  blood  is  absent. 

The  common  predisposing  causes  are  habitual  intemperance, 
gout,  and  extensively  distributed  fatty  degeneration  of  the 
tissues. 


As  those  two  tj'pes — the  smooth  large  whit<;  kidney,  and  the 
granular  red  couU-acted  kidney- — constitute  the  vast  majority 
of  cases  of  Bright*B  disease,  the  question  of  the  oneness  or 
multiformity  of  Bright*s  disease  has  mostly  been  limited  to  the 
inciuiiy — whether  the  hitter  is  the  ultimate  sta^e  of  the  former, 
or  whether  the  two  are  distinct  from  first  to  last. 

Reinhardt  and  Frerichs  believe  that  the  large  white  kidney 
will,  if  the  patient  survive,  eventually  become  granular  red  and 
contracted.  Tbia  view  seems  latterly  to  have  gained  common 
assent  iu  Germany,  and  in  Rosenstein's  recent  work  it  is  adopted 
without  discussiou.  In  this  country,  however,  the  opposite 
view  has  steadily  gained  gii.mud  ;  and  the  evidence  brought 
forward  by  Jolmson,  AVilks,  and  Dickinson  appears  to  place  the 
matter  beyond  reasonable  doubt.  Dickinson  contributes  the 
table  on  the  following  page,  which  shows  the  great  difterence 
whicu  exists  between  the  relative  frequency  of  certain  secondary 
affections  iu  the  two  tjqjca. 

Johnson  found  that  out  of  2G  fotal  cases  of  enlarged  kidney, 
observed  by  himself,  there  was  dropsy  in  24,  or  92  per  cent.  ; 
whereas  in  33  fatal  crises  of  contracted  kidney,  there  had  been 
dropsy  only  in  14,  or  42  jjcr  cent.  He  pertinently  observes : — 
'*If  all  the  contracted  Bright's  kidneys  have  pa^ised  through  n 
previous  stage  of  enlargement,  it  is  difficult  to  understand  how 
it  can  hap[)en  that  the  majority  of  those  patients  who  have 
i-cached  ttie  final  stage  of  renul  degeneration  should  escape  the 
di-opsy,  which,  in  a  greater  or  less  degree,  troubles  nearly  all 
those  who  die  in  what  is  assumed  to  bo  an  earlier  stage  of  the 
rMUUti  disease."* 

*  3rod.  Cbir.  Trus.,  roL  xlii.  p   120. 
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It  imiflt,  of  coarse,  be  borne  in  mind  that  it  is  not  now  dis^- 
puted  that  the  large  white  kidney  doea  sometimes  suffer  atrophic 
changes,  and  that  in  a  few  exceptional  cases  it  may  at  length 
dmudle  to  very  small  dimensions.  Both  Johnson  and  Dickin- 
son adduce  several  examples  of  snch  a  change,  but  they 
insist,  that  even  in  it*  fiirthest  sta^'e  of  contraction,  the  smooth 
white  kidney  la  still  distingoishable  irom  the  granular  red 
kidney. 

8.  Lardaceous  or  Waxy  Kidney, 
{So-caiUd  Amyloid  Deffeneration  of  FircAow.) 

Most  pathologiBts  now  distinguish  the  waxy  or  lardaccons 
kidney  fh>m  the  preceding  varieties  of  Bripht's  kidney. 

Externally,  the  waxy  kidney  is  smooth,  or  sometimes  slightly 
roughened ;  the  capsule  peels  off  readily.  The  organ  is  usually 
enlarged,  sometimes,  however,  diminished  in  size.  On  section 
the  appearance  is  characteristic.  The  cortex  is  bloodless,  of  a 
white  or  yellowish  colour,  with  a  waxy,  smooth,  translucent 
appearance,  resembling  bacon-rind.  The  organ  is  conspicuously 
tough  and  hard.  On  the  smooth  cut  surfeco,  little  appearance 
of  the  natural  secreting  Btmctnre  is  seen,  but  it  is  dotted  over 
with  bright  glancing  points  :  these  are  the  changed  Malpighian 
bodies.    The  cones  appear  unnaturally  red  and  distinct. 

This  description  answers  only  to  extreme  degrees :  in  slighter 
cases  the  nature  of  the  change  can  only  be  clearly  made  ont 
with  the  microscope.  When  a  thin  section  is  highly  magnified, 
the  waxy  material  is  seen  to  affect  mainly  (sometimes  exclu- 
sively) the  blood-vessels.  Tlie  de{)0sit  invades  primarily  the 
mnacular  coat  of  the  arteries,  which  it  renders  abnormally  thick 
and  transparent,  thereby  diminisliing  the  lumen  of  the  vessel. 
The  Malpighian  corpuscles  are  the  purts  earliest  attacked. 
They  appear  as  shining  particles  with  thickened  capsules ;  their 
vascular  tufts  are  infiltrated  with  the  waxy  material.  In 
advanced  cases,  the  vosa  afferentia,  with  the  arteries  and  capil- 
lary network  of  the  cortex,  and  even  the  vesseU  of  the  pyramids, 
are  similarly  changed. 

The  epithelial  cells  of  the  uriniferous  tubes  arc  commonly 
withered,  often  infiltrated  with  faLty  molecules  ;  bat  tbey  are 
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never  themselvcB,  according  to  Wagner,  the  scat  of  waxy 
dluingc*  Hjaline  waxy  casts  exist  in  some  of  the  tubules. 
The  stroma  of  the  gland  is  much  increased  in  quantity,  bat 
is  not  lardaceous  in  character. 

Such  a  kidney  gives  the  |)ecnliar  reaction  of  the  so-called 
amyloid  substance  of  Virchow — it  assumes  a  deep  red  with 
watery  solution  of  iodine  ;  and  tbia  tint  is  changed  to  violet  on 
the  addition  of  sutphuric  acid. 

The  liver  and  spleen  are  usually  greatly  enlarged,  and  in  a 
lardaceous  state,  when  the  kidneys  are  so  affected.  Of  77  cases 
collected  by  Rosenstein,  the  three  organs  together  were  affected 
in  4« ;  the  spleen  and  kidneys  in  20  ;  the  liver  and  kidneys  in 
4  ;  and  the  kidneys  alone  in  5  cases. 

The  chemical  nature  of  the  waxy  material  has  only  recently 
been  investigated.  Virchow  concluded  from  the  violet  colour 
produced  by  iodine  and  sulphuric  acid  that  it  belonged  to  the 
same  group  aa  starch  and  cellulose,  which  likewise  jicld  a 
violet  tint  with  the  same  re-agents.  But  the  ultimate  analyses 
of  C.  Schmidt  and  Kckule  show  that  it  contains  niti-ogen-^ 
and  indeed  as  much  as  1 5  per  cent.,  or  almost  exactly  the  same 
proportion  as  the  protein  compounds.  Neither  of  the  chemists 
named  coold  produce  a  particle  of  sugar  from  it  by  boiling  with 
dilute  sulphuric  acid.  It  further  resembled  albuminous  com- 
pounds, in  yielding  a  violet  colour  with  the  cupro-potassic  solu- 
tion, in  dissolving  completely  in  dilute  caustic  potash,  and  in 
being  precipitated  from  tliia  solution  in  white  flocks  by  acids.-f 
The  proportion  per  cent,  of  carbon,  hydrogen,  and  nitrogen, 
found  by  Kckul6,  in  purified  waxy  matter,  from  an  exquisite 
specimen  of  lardaceous  spleen,  was  : — C  53*58 ;  H  7*00  ;  N 
15*4 — which  corresponds  closely  with  the  per-centage  of  the 
same  elements  in  albumen.  The  correspondence  is  so  close 
that  it  does  not  even  permit  the  supposition,  that,  hke  Chitin, 
lardaceous  matter  may  consist  of  a  combination  of  a  hydro- 
carbon with  an  albuminoid  substance.   To  call  it  '*  amyloid  "  is 


*  Dr.  G.  Stewart  RUtes  that,  oecArioDaUj,  epitbeliol  celli  ar«  found  on  the 
csvU  in  tbe  arinary  depwit.  vbich  exhibit  the  peculiar  rcacUon  of  lunUoecui 
mutter. 

t  Friedreich  Mja  tlut  tho  "unjloid  reaction"  (with  iodine  and  anlphnria 
ncid)  waa  obiained  by  h'na  in  perfwrtioa,  with  decolorized  6 brine  from  an  old 
liffiiuaiooele. 
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simply  a  miRnomer,  aud  an  nnfortuniito  one,  because  it  I 
to  coiifuisocl  notioDB  fts  to  the  cxibtence  of  some  connection  be- 
tween waxy  degeneration,  and  the  (genninc)  amyloid  snbstonoe 
found  in  the  liver. 

St/nopm  of  $tjfnptoms  and  candiliom  of  origin*  Lardaceoos 
dcgcnenitioii  or  tlie  kidneys  always  comes  on  insidiously,  and 
in  cachectic  persons,  debilitated  by  some  pre-existing  wasting 
disease.  In  100  instances  oollcoted  by  Rosenstcin  it  co-existed 
with  the  following  disorders : — 

Puliuoiiary  tub*rclB 44 

^combiued,  in  10  caseK,  with  caries  of  bono, 
aiul  in  ona  case  with  sypliilis). 

Caries 30 

Syphilis 16 

Emphysenu S 

Cancer 3 

PwwA  absents 2 

Pyelitis  and  hydronephrosis        .         ...       2 

Abscess  of  liver 1       . 

Chronic  alcoliolifim 1      . . 

The  aspect  of  patients  with  waxy  kidneys  is  pale  andcaclicctic; 
and  the  course  of  the  disease  is  cRsentially  chronic.  Dropsy  is 
present  in  tlie  majority  of  the  cases  (in  61  out  of  72  collet-ted 
by  Rosenstein) ;  in  some  it  is  abundant  and  general,  in 
others  slight  and  pailiaJ.  Ursemic  symptoms  are  strikingly 
infrecpicnt. 

The  urine,  in  the  early  stage,  is  abundant  and  only  sliglilly 
albuminous,  hut  toward  the  close,  it  becomes  highly  albuminous, 
scanty,  and  of  high  density.  In  a  case  imder  my  observation, 
the  quantity  of  albumen  was  remarkable  for  its  variability 
from  day  to  day."  The  urine  is  commonly  pale,  and  allows 
only  a  very  scanty  deposit  to  subside.  This  consists  of  atrophied 
renal  cells,  which  are  sometimes  fatty.  Cells  resembling  those 
of  pus  are  occasionally  found,  either  separate  or  aggregated 
round  a  cast.  The  tube-casts  ai-e  usually  wax}'  aud  hyaline  ; 
they  do  not,  acconling  to  Dr.  G.  Stewart,  yield  a  violet  colour 
with  iodine  and  sulphuric  acid.  Epithelial  casts  arc  not  unknown 
in  these  cases.    Miinch  detected  **  corpora  amylaeca  **  in  the 

*  A  OASC  is  reported  by  Fl«ii>cbl  tind  Kloh,  in  whiob  the  ttrino  wu  Lliroaglt* 
out  fnx  fiotn  albauicn — ciUxI  by  RouDstem. 
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urine  of  a  man  with  lardaceoua  kidney  ;  they  were  constantly 
preeent,  and  were  coloured  violet  by  iodme  and  Bulphuric 
acid.* 

The  diaj^osis  of  waxy  kidney  rests  chiefly  on  the  co-existence 
of  enlarged  (Igrdaceous)  liver  and  spleen,  and  on  the  presence 
of  one  of  the  wasting  diseases,  of  which  waxy  kidney  ia  known 
to  be  a  frequent  coraplication,  namely,  phthisis,  caries,  loni;,'- 
continucd  suppuration,  and  constitutional  Byplnlis.  The  cha- 
racters of  the  casta  are  not  diagnostic,  although  thoy  may  be 
suggestive.  Dr.  Stewart  lays  considerable  stress  on  the  abun- 
dance of  the  urine  in  the  eaily  period,  and  on  a  leuka;mic 
state  of  the  blood.  Rosenstein  denies  that  the  urine  is  invari- 
ably abundant  in  the  early  stage. 

ORKERAL  OOURSB  AND  SYMPTOMS, 

Chronic  Bright's  disease,  in  the  great  majority  of  instances, 
begins  slowly,  imperceptibly.  It  is  rarely  detected  until  it  bus 
already  existed  some  months — it  may  be,  years.  The  attention 
of  the  patient  is  at  length  awakened  by  the  gradnal  failure  of 
his  strength,  the  increasing  pallor  or  sallowness  of  his  com- 
plexion, and  his  disinclination  to  exertion ;  perhaps  his  sus- 
picions arc  aroused  by  a  little  puffiness  under  the  eyes,  a  slight 
swelling  of  the  ankles  at  night,  unusually  frequent  calls  to  void 
urine,  or  shortness  of  breath. 

In  other  cases,  these  premonitions  are  altogether  wanting, 
or  perha[>8  they  pass  unheeded.  The  fatal  disorganisation  in 
the  kidneys  proceeds  silently,  amid  apparent  liealth,  and  then^ 
suddenly,  declares  it«clf  by  a  fit  of  convnlsions,  rapid  coma, 
amaurosis,  pulmonary  cedema,  or  a  violent  inflammation. 

Or,  again,  the  disease  creeps  on  stealthily  in  the  wake  of 
some  pre-existing  chronic  disorder — phthisis,  caries,  necrosis, 
joint-disease,  constitutional  syphilis,  chronic  alcoholism,  or 
exhausting  suppuration. 

Or,  it  may  be  a  continuation  or  sequela  of  acute  Bright*s 
disease. 

Lastly,  the  disease  may  lie  concealed  for  an  nndetcrmincd 
period,  and  then  reveal  itself  alter  exposure  to  cold  or  a  tit  of 

*  Cited  Ujr  Parkct.     Composition  of  the  t'rine^  p.  Z9i, 
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intoxication,  in  the  guise  of  an  acute  attack — witli  rapid  penerol 
auufiarca  and  scanty  wui'ruincous  urine. 

The  principal  symptoms  of  the  disease  are : — albuminoos 
uriue  ;  deposits  of  tube-tiwts  and  renal  epithoHura  ;  dryness  ol" 
the  skin  ;  fi*oquent  micturition,  especially  at  night ;  dropsical 
effusions  into  the  subcutaneous  cellular  tissue,  serous  cavitiea,  or 
pulmonary  substance  ;  deranj^emeuts  of  digestion  ;  progressive 
hydrjcmiii ;  unumic  phenomena  (headache,  amblyopia,  convul- 
sions, coma,  vomiting  and  diarrlio^a) ;  hypertrophy  of  the  left 
ventricle ;  secondary  inflammation  of  the  parenchymatona 
organs  and  serous  membnmes. 

Few  cases  present  the  whole  of  these  symptoms  ;  and  many 
present  only  two  or  three  of  them.  The  alterationti  in  the 
composition  of  the  urine  are  the  most  invariable ;  they  are  also 
the  earliest  and  most  distinctive  symptoms  ;  next  follow,  in  the 
order  of  constancy,  the  deterioration  of  the  blood,  the  dropsical 
symptoms,  and  lastly  the  unemic  and  inflammatory  incidents. 

The  disease  usually  pursues  an  interrupted  course.  It  i» 
subject  to  exacerbations  fi*om  time  to  time,  with  intervals  of 
quiescence.  The  exacerbations  arc  generally  occasioued  by  ex- 
posure to  cold,  or  some  imprudence  iu  diet  or  regimen  :  some- 
times no  cause  can  l>c  assigned  for  their  occurrence.  They  are 
marked  by  pyrexia ;  and  resemble,  often  closely,  an  attack  of  acute 
Bright*s  disease.  The  intervals  of  quiescence  may  be  longer 
or  shorter,  some  weeks  or  months,  or  a  few  years  ;  the  remiasioa 
of  the  symptoms  is  commonly  only  partial — the  main  featnree 
of  the  disease  persisting,  though  in  diminished  prominence. 
Sometimes,  however,  the  remission  is  almost  complete,  and 
there  remains  little  except  the  albuminous  state  of  the  urine  to 
attest  the  existence  of  renal  miscliief.  Nay,  even  this  may,  in 
very  exceptional  cases,  be  absent,  and  the  nature  of  the  case  be 
first  revealed  at  the  autopsy. 

After  each  exacerbation,  it  is  commonly  pretty  evident,  that 
the  disease  has  talccn  a  step  in  advance,  and  assumed  a  fuller  de- 
velopment ;  and  tliat,  probably,  an  additional  portion  of  the  kid- 
ney, liitherto  spared  or  only  slightly  afifected,  has  been  disabled. 

But  whether  it  thus  proceed  jwr  saltitm  or  more  continuously, 
the  kidneys  are  at  length  so  deeply  injured,  and  iheii-  depura- 
tivo  functions  so  fnr  abrogated,  that  life  fails  a  forfeit. 
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The  immediate  cause  of  disaolution  is  various.  Sometimes 
the  fiufTerer  passes  peaceably  away  exhausted  by  ansemia,  bur- 
deusomc  anaiiarca,  and  defective  digestion  of  food.  More  fre- 
quently the  final  scene  is  tumultuous.  Two  of  the  cases  to 
be  hereafter  related  terminated,  amid  a  pyrexia!  exacerbation, 
with  formation  of  clots  in  the  heart.  About  one-thiid  of  the 
subjectfi  of  chronic  Bright's  disease  perish  by  urasmic  |wjisouing, 
either  in  the  form  of  ooma  and  convulsions  or  irrepressible 
vomiting  and  diarrhoyi.  A  considerable  number  die  from  the 
dangcrons  situation,  or  intensity,  of  the  dropsical  effusion — 
as  when  the  lungs  or  glottis  are  invaded  ;  or  death  comes 
from  hydrothorax,  or  from  gangrenous  erysipelas  set  up  in  the 
tense  hydropic  integuments  of  the  thighs,  legs,  or  genitals. 
About  one-fifth  die  by  secondary  pneumonia,  pericarditis,  or 
double  pleurisy.  The  remainder  are  cut  off  by  less  closely 
connected  compLications — apoplexy,  cirrhosis,  phthisis,  intestinal 
ulcerations,  etc. 

From  the  difficulty  of  assigning  the  exact  date  of  invasion, 
the  duration  of  the  disease  can  only  be  approximately  ascer- 
tained. Enough  is,  however,  known,  to  show  that  it  varies 
witliin  very  wide  limits.  The  usual  period  is  from  two  to  three 
years  ;  but  cases  may  end  in  six  months,  or  be  protracted  for 
four  and  five  years.  Exceptional  instances  have  been  recorded, 
in  which  patients  have  survived  10  yoare  (Johnson  and  Kuss- 
maul),  and  even  15  (Bright)  and  23  years  (Oppolzer). 

The  following  abstracts  of  cases  will  serve  to  exhibit  the 
broad  features  of  the  disease,  in  its  more  familiar  aspects ;  and 
prepare  the  way  to  a  more  detailed  consideration  of  the  symp- 
toms and  complications : — 


Case  I. — Ckronie  BnyfU's  diMou,  lateni  two  yean,  mthaui  dropfy—faiiy 
easts  and  cells  in  iiu  urine,     DeaUi  by  urasmie  evnvulsioiu, 

Mr.  v.,  a  solicitor  of  t«inperat«  habita,  nt.  50.  Two  and  a  half  ycRrs 
ago,  lir.  V.  Bufft:reU  Irum  suiaticu,  for  which  hu  vaa  uuder  medical  treat- 
ment. At  that  time  a  littltt  albumen  was  disuorered  in  tho  urine,  bat 
slight  importanco  was  attached  thereto.  Mr.  V.  8[>eedily  rvcovered  firom 
hiJt  aciatica.  and  continued  iu  good  health,  uttendiiig  to  his  tuittineM,  until 
four  mouths  u^o,  when  he  became  iubject  to  shurtiiess  of  breath  aad 
catarrhal  8yui|itoras.  Tbeiw  wero  not  severe  enough  to  prevent  the  patient 
from  jiuriming  his  uccupatioUt  until  tho  U'giuuiiig  of  April.  1864,  when  I 
was  reijuvntcd  tu  aco  Uui  ca&e  wilh  Ur.  MoUor,    The  ttyniptouxs  coiuplainoU 
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of,  wore,  shortness  of  brenth  on  exertion,  and  failure  of  strongth  ;  tfi«rB 
VH3  not  a  [larticlo  of  cedcnia  (nor  had  ihere  ever  Ixscn  any)  nor  a»cit«s.  The 
liver  and  spleen  wero  not  enlarged  ;  there  were  no  cardiac  murmurs  ;  bnt 
there  cxiatod  slight  prfpcordial  billing,  and  the  hcmrfa  h\kx  t>eat  in  the 
Tftrtical  lino  of  the  nipple.  The  shortness  of  breath  evidfntly  depended  on 
pulmonary  ccdema.  The  countenance  was  fmle  and  saIIovt,  and  the  body 
spare,  but  not  connpicuonaly  cmafiiitcd.  The  urine  was  copious  (thre» 
pinla),  of  low  density  (1012),  and  highly alhuminouft  (4)  ;  it  deposit««l  a  not 
inconsiderable  flour-liko  sediment,  composed  of  caat«  and  renal  epitheliA, 
many  of  which  showed  abundant  ligus  of  fatty  charge*  (mo  Fi^;.  41): — 


Rto.  41.  Caata  and  renal  cells  fmm  tbo  iiHno  ol  Mr  V .    a  d    uninular  opaque 

caitB ;  ft  b.  hToUue  ea«U ;  c  ct  Utty 


The  casta  wore  mostly  mcdinm-sixed :  some  were  ^n^aular  and  opaque,  as 
at  («) ;  others,  in  about  equal  nnmbcnt,  wore  nearly  hyaline,  with  only  very 
faint  ntai'kingn,  as  at  (6).  Withered  cpithelia  studded  smnc  uf  tlip  c«st«. 
or  lay  scattered  free  about  the  field.  Botrj'oidal  fat*ma»ses  lay  embeddnl 
ID  some  of  tbo  casta  ;  other  casta  wore  dotted  over  irre];;\ilarly  with  oily 
partioles.  Some  of  the  renal  ctills  were  similarly  dotted  in  their  interiors, 
wliiJe  others  were  entirely  changed  into  round  agglomerations  of  fat  mole* 
coles  (granular  corptuolos)  («,  d>.  A  few  BpfUM  blood-disks  were  scattered 
about 

The  previous  history  was  sUigularly  borrrn  of  etiological  indicationa. 
The  patient's  mode  of  life  hod  been  strictly  temperate  ;  and  tliero  woi  do 
evidence  of  repeated  exposure  to  cold,  nor  of  gout.  Father  and  mother 
died  at  the  age  of  forty-five— the  latter  of  consumption.  lie  himself  had 
ri^oyod  remarkably  good  health,  until  the  invasion  of  hid  presont  coDiplaint , 
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Th«  treatmeat  adopted  wns:— dry  capping  the  cheat,  warm  bath  ovcry 
Woond  day,  fiaoncl  clothing,  codliver  oil  and  iron.  Tho  dry  cupping 
removed  the  djapnnui  at  once,  and  Rome  general  amendment  took  pldco  in 
thfi  couno  of  the  enaning  month. 

This  gentleman  continued  under  observation  nntil  his  death,  wkich  took 
place  in  three  months.  He  improved  for  a  while,  and  was  able  to  go  to 
Sonthport  for  a  fortnight,  whoro  he  derived  oonstdorable  benefit.  He  con- 
8idere<1  himself  w  well  on  his  return,  that  he  believed  a  week  or  two  would 
complete  hiM  recovery.  He  resumed  his  UHual  occupation,  and,  for  n  week  or 
two,  went  daily  to  bis  office.  Rut  this  truce  was  wholly  deceptive ;  the  con* 
ilition  of  the  urine  never  improved.  It  became  progressively  scantier  in 
quantity — first  it  fell  to  40  ounces,  and  then  to  30  ounces,  while  the  specific 
gravity  continued  to  range  from  1009  to  lOU  ;  and  the  deposit  of  casts  be- 
oamo  more  and  more  opaque- granular,  and  less  and  less  futty.  Kmocia- 
tioD  also  progressed,  and  the  shortness  of  breath  returned,  and  could  no 
longer  be  kept  under  by  dry  cupping.  A  penu^itent  fevcrishncss  began  to 
prevail :  the  nights  were  restless  ;  but  dnring  tho  day  the  patient  was  dull, 
almMt  drowsy,  and  indifferent.  Not  a  trace  of  (edema  appeared  throughout 
the  complaint.  The  hypertrophy  of  the  heart  became  progressively  more 
conspicuous. 

In  the  last  fortnight  of  life,  the  nrine  became  very  scanty  (still  of  low 
density),  and  was  totally  suppressed  for  twenty-four  hours  before  death  ; 
vomiting  recurred  ftequeutly,  with  ntter  loathing  of  food,  and  especially 
of  animal  lle.<th.  The  sight  failed,  and  two  days  before  death  ba  became 
completely  blind  for  more  than  half  an  hour.  Tho  restlessness  increased, 
occompauiod  with  wandering  delirium,  the  tongue  became  dry,  the  ludif* 
ference  merged  into  drowsittess,  and,  after  a  fit  of  convulsions,  he  died. 

The  general  course  and  symptoms  clearly  indicated  a  granular  contracting 
kidney,  hut  the  friends  would  not  permit  a  post  mortan  examination. 


Case  II.— Chronic  3righi*§  diseoM  fnm  intetnperaU  habitgsuddm 
anatana  nfttr  aiif<Uing.  DtsihfrompericardiUa.  Oraauiar  contracted 
kidiuya, 

W.  il.,  a  carter,  wt.  40,  of  intem]wrate  habits,  was  admitted  into 
the  Hor&l  Infirmary,  March  1,  1358,  with  gouenU  ann^sarca  and  ascites. 
Ue  had  followed  his  employment,  and  considore<l  itimself  in  gowi  health, 
until  three  months  back,  when  he  got  a  severe  wetting,  and  allowed  his 
clothes  to  dry  on  him.  Soon  after  followed  lumbar  ]>ains  and  general 
swelling  of  the  body.  On  admission  there  was  cedema  of  the  face,  trunk, 
and  extremities,  and  considerable  ascites.  The  skin  was  dry  ;  the  urine,  of 
low  specihc  gravity,  contained  tube-casts,  but  no  blood.  After  he  bad 
been  in  the  house  a  fortniglit,  the  urine  became  scanty,  and  intense  peri- 
carditis set  in,  which  proved  fatal  on  the  til^  day.  He  died  comatose 
with  suppression  of  urine.  At  the  autopsy  the  kidneys  were  found 
granular  and  greatly  atrophie<l  ;  scarcely  any  cortical  substance  remained. 
Abundance  of  fibrinous  exudation  existed  in  the  pericardium  ;  left  ventricle 
immeuA»ly  hypertropbiod — tho  walla  fully  one  inch  tliick  ;  the  valves 
were  healthy. 

The  state  of  the  organs  after  death,  indicated  that  the  disease  hod  boeii 
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rwlly  in  exiiit«nc«  for  a  mucli  longer  poricxl  than  the.  few  months  dnnofr 
which  S}'nipu>m8  huU  been  noted  by  tbc  jiuticut. 

Case  lll.^ Chronic  BrigfU's  disease  from  rtpeaUd prf.gnni\cie» — rteurrtnt 
urtKViic  eoHvulnona.     Granular  contracted  kuincys. 

Mn.  X.,  et.  89,  became  pregn&nt  of  her  sixth  child  in  tlio  Autumn  ol 
1882.  About  the  third  niontht  uiiusiial  frcqaency  of  micturitiua  at  night 
wiu  obMired,  aud  aoon  after  sliglit  a'dema  of  tbo  face  and  legs.  The 
urino  was  found  to  contnin  albumen.  The  fwtus  was  eipelled  without 
aecident  at  thu  fifth  month,  and  a  fuw  days  after  all  the  oeduma  disap- 
peared  ;  but  the  urine  still  continued  albuiiunous.  I  Entt  saw  her  abont 
two  months  after  the  xuiftcarriage.  There  was  no  cedema  of  any  part. 
The  urine  was  of  low  density,  and  moderately  albnmtnous.  The  dcpoint 
contained  a  few  transparent  tube-codta,  some  of  which  showed  slight 
eridottces  of  fatty  change  ;  others  were  opaque,  aud  atuddod  with  withered 
epithelim  (see  Fig.  42) : — 
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Fio  42.  Tnn»jnr«Dt  and  t>p«<]iie  eaitu  front  tho  nrlna  of  Mm.  7E . 

The  patient  continued  under  oba^Tation  fur  ahore  a  yenr.  and  died,  nt 
length,  comatoae,  after  re]>eatcd  attacks  of  conTulKinns.  Kach  catauieniol 
period  was  marked  by  gnuit  nervous  oxcitcment  ;  and  on  sevrral  oce&sions 
con\'ulBJnns  took  place  at  these  periods,  ai'coni|mnied  with  tempurary 
amauntaift.  iSevcrc  headache  was  a  very  constant  symptom,  cspocudly  on 
the  days  prtM'<'ding  tho  catarocuial  pt'riixla.  After  death  the  kidneys  wen* 
found  graunUr  aud  atrojihicd,  aud  tho  left  ventricle  much  enlarged. 
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Cask  IV. — Chronic  Sright'a  disease  from  inUmperane*  and  txpoture  to 
cold — general  dropsy^  oymplicattd  with  old  ekronic  perifonitia.  Death 
frefin  syttcopc  Smooth  whiti  kidney,  beginning  to  eontrtut,  MyruuU 
ofnimUe  ime  add  calculi  in  Iht  in/undibula. 

J.  K.,  Kt.  iS,  a  Freuch  polinlier,  from  Oldham,  waa  admitted  into  the 
Uoyal  Inftniiiir>\  April  4tli,  180'!. 

Tliore  was  great  ojK'itcs,  tense  (sdema  of  tho  lower  extremitios,  with  an 
eryyipvlaloua  stato  of  tbe  integuments  of  tiiu  upper  and  inner  parts  of  the 
thigh  acd  acrotum  ;  oedema  also  of  arms  and  bnck  of  hands.  The  heart  was 
displaced  upwards,  and  much  enlarged  ;  Uiore  wero  no  cardioc  murmurs. 
There  waa great  emaciation,  cough,  purulent  ex|>ectonition,  and  orthopncea. 

Tho  urine  was  scanty^  dark-coloured  rn}m  bloud,  highly  albuminous  ;  U 
let  fall  on  abundant  chocolate-coloured  deposit,  composed  of  "  blood-casts," 
''granular  CiutH,"  and  "epithelial  casts,**  with  abundance  of  free  renal 
eptlielinm  and  free  blood-djsks.  Mixed  with  those  wore  a  large  number  of 
irregularly- tailed  and  spindle-aliapod  cells,  evidently  from  the  polris  of  the 
kidney  (ate  Fig.  43.) 


Via.  48.  Blood  coiita,  mnnUr  esRtii,  blood-dUki,  taOwl  mad  irre^lor  oalla  trom 
tUe  vcTvii  ot  cbd  kidney— from  fcbo  utIim  of  J.  U. 

The  patient  stated  that  he  had  Ijecn  ailing  twenty  wo«ks  :  the  flymptoms 
had  come  on  gradually.  The  ewclUng  bad  first  a[ipearL'd  in  the  ln:lly.  nnd 
the  oulargemeut  of  tlie  abdomen  was  still  out  of  proportion  to  the  general 
dropsy.  Hia  habits  had  been  for  yearn  intemperate,  and  ho  was  often  ex- 
posed to  chillts  iu  suddenly  passing  from  his  warm  work&hop  to  the  cold 
open  air.  He  hod.  however,  been  a  healthy  man,  and  bad  never  lost  ji 
day's  work  until  bis  present  illness. 
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He  want  on,  with  little  cfaango  in  the  general  symptoms  and  nrine,  for 
twenty-Gre  dayB,  when  he  bo<»iiic  fevfliish  and  delinoua,  apparently  From 
cold,  takott  by  imprudently  6Xt>o8iiig  himself  after  a  warm  bath,  lie  <nd- 
dculy  fell  back  dead  on  April  27th,  as  the  nune  was  shifting  him  fur  the 
purpose  of  making  hji  bed. 

AvUfpnj/,  24  hours  aftor  death.  There  was  a  good  deal  of  anasarca  of  the 
lower  limbs,  rore-aims,  and  hands.  An  enormous  quantity  of  aeram 
esuaped  from  tho  p4-ritoueal  cavity.  Tlic  peritoneal  membrune,  in  its 
entire  exUMit,  was  thickened,  or  rather,  it  was  Inrcstcd  with  a  layer  nf  tbtn 
adherent  fragile  false-mombrane  of  a  pearly  tranalncency,  like  the  hyaline 
membrane  of  a  hydatid  sac.  The  intcjitinca  were  sunk  on  the  spine  ;  ihen 
was  no  roi^ent  peritonitis.  The  lirer  was  covered  over  with  a  rough  layer 
of  hyaline  futse- membrane,  which  evidently  embraced  it  tightly,  and  hod 
caused  it  tu  shrink  much  Iwlow  ita  natural  bulk.  Ou  srctioa  it  did  not  di»- 
pUy  a  cirrhotic  strnuturc.  The  &jilocn  was  rather  large  ;  its  capsule  thick 
and  opaque.  The  kidiicya  weighed  logtither  eleven  ouncca  Thoy  were  firm, 
and  their  capsule  ftuiooth,  but  opaque  and  thickened.  The  capsule  peeled 
tilT  with  only  moderate  eese,  and  tore  the  subjacent  ti&HUO  a  little.  The 
surface  of  the  gland  waa  yeltowiah  white  picke<l  with  dcud  white,  like 
ivory.  Ou  sccliou,  the  same  appearance  was  seen  to  prevail  throughout 
the  cortical  part  The  cortex  was,  if  anything,  below  its  normal  propor- 
tion. Tlio  pyramids  wnre  nf  a  faint  red  colour,  not  unnatiirallouking.  The 
infuudibuln  were  somewhat  dilated,  and  contained  (in  both  kidneys) 
myriads  of  very  minute  yellow,  uric  arid  calculi.  Tliese  varied  in  size 
from  a  pin's-head  to  an  almust  microscojtic  object ;  they  were  lumpy  and 
irregular  in  shape.  The  papilluj  were  tiiittfued,  some  of  them  almost 
obliterated.  The  kidneys  were  evidcutly  of  tlie  *•  araooth  white"  specie^ 
beginning  to  pass  into  a  state  of  contraction.  The  heart  weighed  V2^ 
ounces  ;  the  left  ventricle  was  enormously  hypertrophicd  ;  its  walls  seven* 
eigliths  of  an  inch  thick.  The  rifiht  ventricle  was  also  hypertropbicdi 
and  the  tricuspid  orifice  aoruewhat  patulous.  All  the  valves  were 
perfectly  he.nltliy.  The  lun}{H  were  strongly  compressed,  and  partially  air* 
loH  and  leathery  from  pleuritic  eilusion. 
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Urine,  The  urine  is  atbuininous  to  most  raried  degrees.  It' 
may  bet'omo  absolutely  solid  on  boiling,  or  it  may  contain  only 
the  minntest  traces  of  albumen,  even  in  confirmed  and  fotally- 
tending  cases. 

Absolute  freedom  from  albumen,  even  for  short  intervals,  is  very  rare 
I  am  convinced,  that  a  considerable  num1>cr  of  the  cases  so  reported,  arfl] 
examples  of  im|>erfect  testing.     When  the  quaittily  of  albumen  is  extremel] 
smalt,  nicu  nuinagcnient  is  required  to  detect  it     Heat  is  insufficient 
nitric  acid  should  be  allowed  to  trickle  slowly  to  the  bottom  of  the  test-j 
tube,  nnd  some  minutes  allowed  to  elapse  in  order  to  develop  the  hazy  loni 
above  tho  level  of  the  acid.      But  it  n:U:it  1>e  mitnitted  that  chronic  deg*-| 
ueration  of  the  kidneys  zut  distiuguiahabio  from  some  forma  of  Bright* 
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diMsae,  do  exiift  under  certain  circumKtance%  without  alhumiuaria.  Tlie 
following  example  of  scarlatinal  dropsy,  muning  a  cliroiiic  course  mid 
bndiDg  fatally,  withont  albuminuria,  occurred  in  my  practice  : — 

J.  K.J  set.  S,  was  admitted  into  the  Koyal  Infirmary,  April,  1864, 
afflicted  with  general  anatiarca.  She  had  had  scarlet  fever  four  mouths 
before,  and  during  conraloscoace  therefrom  (in  the  third  week),  was  sud* 
denly  seized  with  general  awolliug  of  the  body,  which  faofi  continued  ftinee. 
When  admitted,  she  presented  a  perfect  type  of  scarlatinal  dropay — 
tmiversal  and  great  anasarca,  ditScultly  pitting  on  pressure,  puify  iiosty 
face,  ezcesaivo  paUur  of  the  surface,  shortness  of  breath.  On  examining 
the  urine  not  a  {uixticle  of  albumen  could  be  detected,  nor  luiy  casts  or 
other  renal  derivatives  ;  it  was  scanty  and  high- coloured.  The  skin  was 
very  dry,  and  a  constant  degree  of  feverishnesa  existed. 

She  remained  tmder  observation  until  her  deatli.  four  weeks  after  admis* 
■ion.  The  owlemti  remained  statiunsry  ;  the  urine  was  repeatedly  ex«- 
miiied,  but  never  found  to  contain  albumen.  The  fcveri&hness  became 
more  intense,  the  tongne  became  dry,  and  the  breath  very  short ;  toward 
the  close  there  was  diarrbica,  which  helped  to  carry  her  off. 

Autopsy^  24  hours  after  death.  Several  deep  and  old  tuberculous  lUceni 
were  found  in  the  small  inttstincs.  A  few  nodules  of  tubercle,  as  big  aj 
peas,  were  grouped  under  the  peritoneom,  around  ;he  biuieti  of  thetra  ulcers. 
The  mesenteric  glands  were  enlarged  and  tuberculous.  There  was  no 
general  tuberculoKls  of  the  peritoneum.  The  lungn  contained  a  few  old 
tubercles  (of  no  great  size)  at  the  apices.  The  tuburculuus  mawee  wero 
throughout  olil  and  innclivo. 

Both  pleura  eoutainod  a  large  quantity  of  fluid,  and  the  lungs  w«f«  oittcb 
com  pressed  thereby. 

The  liver  was  excossively  bloodless.     The  heari  was  natural. 

Tlie  kidneyn  were  good  examples  of  the  "  smooth,  white "  Bright^s 
kidneA'.  They  were  slightly  enlarge<l,  and  weighed  together  7  ounces. 
The  organs  were  limp,  their  surface  pale  and  smooth  ;  the  capsule  peeled 
off  remilily.  The  mobt  curious  thing  about  them  was,  the  existence  of  oer* 
tain  sharply-outlined  Qat  depressions,  which  differed  from  the  remainder 
of  the  superficies.  The  surface  generally  was  of  a  characteristic  fawn- 
colour,  picked  with  dead  white  ;  but  at  these  depressed  spots  the  colour 
was  shitc-grey,  and  coutrasted  markedly,  by  its  bl&nk,  grey  aspect,  with 
the  spotted  appeaniuce  of  the  remainder.  It  was  evident  that  atrophic 
ehanges  were  be];^uQing  to  take  place  at  these  spots.  On  scctiou,  the 
kidneys  presented  the  usual  appearance  of  the  "smooth,  whit«  "  kidney. 

There  was  no  information  as  to  the  state  of  the  arine  when  the  aoasurca 
broke  out ;  but  for  a  month  preceding  death  it  was  free  from  albumen, 
though  the  general  Mvinptoms,  and  the  state  of  the  kidneys  after  death,  bore 
eridrnce  of  tlie  existence  of  Bright's  disease.* 

The  amount  of  albtuucn  lost  in  twenty-foar  Lonra  ranes 
commonly  from  45  to  300  grains  ;  Dr.  Pttrkes  observed  in  one 
instance  as  much  as  545  grains.    The  quantity  is  larger  during 


*  BamilioB,  oat  of  sixty  eosas  of  scarlaliaal  dropsy  obeerred  by  hin  in 
Edinburgh,  enooDDtcred  two,  in  which  tliere  was  no  alhumiuuria. 


330 


CHRONIC  BRIOHrS  DISEASE. 


digestion  than  during  fasting  ;  it  mny  be  twice  an  isreat. 
rifies  and  falls  irregnlarly  in  the  course  of  the  dieoase-— some- 
times diminishing  to  a  trace,  and  anon  increasing  to  an  intenfie 
impregnation. 

The  urine  18  generally  pale,  and  not  quite  clear.  It  dei)n8its, 
on  standing,  an  amorphous  whitish  Bediment  of  renal  epithe- 
linm  and  tube-casts.  It  sumetimcs  contains  blood — even  in 
quantity — ^though  generally  only  in  microscopic  proix)rtion. 
When  there  is  intercurrent  pyrexia,  or  the  case  is  complicated 
with  phthisis  or  regurgitant  heart  disease,  the  urine  may  be 
high-coloured,  and  tnrbifi  from  lithates. 

The  quantity  of  urine  voided  per  day  raries  according  to  the 
type  of  the  disease,  and  the  presence  or  absence  of  pyrexia, 
sweating,  vomiting  or  diarrhcoa.  The  urine  is  throughout 
scant}'  with  the  large  white  kidney  ;  I  have  known  it  not  to 
exceed  85  ounces  on  any  one  day  for  a  period  of  four  months, 
and  to  be  under  20  ounces  for  three  successive  weeks,  and 
under  12  ounces  for  sevci'al  consecutive  days.  It  may  even 
sink  to  one  or  two  ounces.  With  the  granular  contracting 
kidney,  the  urine  is  abundant  (three  or  four  pint5  a-day)  in  the 
middle  periods  of  the  disease  ;  but  it  gradually  grows  scantier 
toward  the  termination  ;  in  exceptional  inRtjinccH,  the  dinresis 
is  profuse,  and  the  uriue  may  occasionally  amount  to  five  and 
even  nine  pints  a  day."  Tlicso  larger  quantities  have  been 
generally  observed  after  an  attack  of  ura3mic  convulsions,  or 
coincidently  with  sudden  subsidence  of  dropsy. 

The  specific  gravity  is  low  when  the  urine  is  copious  (1006 
to  1015) ;  but  when  it  is  scanty,  the  sp.  gr.  may  rise  to  1030  or 
even  1040. 

The  reaction  of  the  urine  is  nearly  always  acid  ;  and,  not 
unfrequcntly,  it  deposits  m-ic  atid  and  oxalate  of  lime.  Occa- 
sionally I  have  noted  it  alkaline  from  fixed  alkali,  and  twice 
ammoniacal  on  emission. 

The  renal  derivatives  (cpithclinm  and  tube-casts)  are  mark- 
edly scantier  in  the  chronic,  tlum  in  the  ocnto  forms  of 
Bright*s  disease  ;  and  it  is  not  uncommon  for  them  to  hQ  alto- 
gether absent  for  limited  pcricKla.    They  are,  however,  some- 

*  Chri>ti»oQ,  pp.  174  and  156.  Pftrufor,  In  Henlc  wm)  Pfeufer'a  Zeitwb.^ 
B<1.  i.,  i>.  66. 
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times  discoverable  when  tlie  urine  has  ceaeed  (teinpontrily)  to 
be  albuminous.  The  apiKinranccs  of  the  discharged  epitliolia 
and  casts  present  considerable  diversities,  which  supply  an 
important  insight  into  the  structural  changes  poing  on  within 
the  kidney.  The  epithelial  cells  may  be  einiply  withered  ; 
more  rarely  they  are  totally  disintegrated  into  an  auiorphons 
gran  alar  debris ;  in  other  cases  they  contain  specks  of  oil,  or 
they  may  even  be  wholly  converted  into  an  agglomeration 
of  oily  particles  so  as  to  appear  identical  with  the  so-called 
"granular  corimscle,"  or  "inflammation  globule.**  The  casts 
are  sometimes  similarly  speckled  witli  fat,  and  free  oily  dots 
arc  scattered,  over  the  field.  Such  a  C4mjunction  indicates  a 
fatal  disorganization  of  the  organs — either  large  fat  kidneys, 
or  contracted  granular  ones.  But  the  casts  inost  caiumonhj 
seen  in  chronic  Bright's  disease  arc  "small"  and  " large'* 
hyaline  forms,  and  "granular"  opatjue  ones.  Any  of  these 
may  hare  a  few  w^asted  epithelial  cells  strewed  over  thera. 
Perfect  "epithelial"  casts  are  rare  in  chronic  cases,  and  blood 
casts  ore  still  more  rare,  nnlesa  there  be  concomitant  tricuspid 
regurgitation. 

When  intcrcnrrent  exacerbations  of  the  renal  procM?B8,  with 
pjreria,  arise,  there  will  be  found  (whatever  may  have  been  the 
previous  character  of  the  casts)  medium-sized  and  large  solid- 
looking,  {lale-straw,  albuminous  casts  resembling  molten  glass 
(see  Fig.  45). 

Casts  of  these  diverse  appearances  may  be  discharged  by  the 
same  individual^  even  during  the  same  day.  Conclusions  as  to 
the  probable  state  of  the  kidney  can  only  be  drawn  from  the 
jjTevaili7ig  character  of  the  deposit,  and  not  from  one  or  two 
indi\idual  casts  or  cells.  This  divereity  in  the  character  of 
the  casts  arises  from  the  dilferent  condition  of  the  several 
parts  of  the  gland.  In  some  portions  the  tnbnli  may  be 
denuded  of  their  epithclinm,  and  the  exudation  thrown  into 
them  is  dischai'ged  in  the  form  of  large  hyuline  casts  ;  if 
the  denuded  jwrtinns  have  undergone  8ubse(juwit  contraction 
the  casts  will  be  small  and  hyaline.  Other  tubes,  clothed  or 
partially  clothed  with  cpitbelium,  slied  some  of  their  cells 
with  the  contained  exudation,  and  ransp  tlie  appearance  in  the 
urine  of  casts  more  or  less  studded  with  epithelial  remnants. 
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The  longer  the  czudaticm  is  retained  within  the  iabaii, 
durkL'r  and  more  granular  will  il  upjTear,  when  discharged 
Bfl  casta ;  and  rite  vars/i,  casta  speedily  discharged  arc 
commonij  hyaline.  Sometimes  casts  are  darkened  by  the 
colouring  matter  of  the  blood ;  and  the  opaqne  granular 
ones  arc  (sometimes  at  least)  composed  of  crushed  e| 
thelial  debris  moulded  into  the  form  of  the  tnbuli.     (: 

The  normal  solids  of  the  oriue  are  all  diminished  il 
chronic  Brighi's  disease.  The  nrea  is,  as  a  rule,  markedly 
reduced — the  daily  quantity  aTeraging  only  about  100  grains  ; 
Frerichs  has  observed  it  as  low  as  15  grains.*  There  is 
no  correspondence,  direct  or  inverse,  between  the  exeretiou 
of  urea  and  the  discharge  of  albumen.  "With  intercnireat 
pyrexia  the  excretion  of  urea  rises. 

The  changes  in  the  blood  are  the  complement  of  those  in  the 
urine.  The  blood  becomes  more  waten'  and  poorer  in  albumen 
and  red  corpuscles.  On  the  other  hand  urea,  uric  acid,  the 
extractive  matters  and  the  pale  corpuscles  accumulate  in  it. 
This  alteration  in  the  composition  of  the  blood  is  deeply 
concerned  in  the  production  of  the  more  prominent  features 
of  the  disease — tlie  anreniia,  dropsical  effusions,  iinemic  phenov 
mena  and  secondary  inllainmations.  H 

iJropsi/  is  much  oftencr  absent  in  the  chronic  than  in  the 
acute  form.  It  is  much  more  constant  with  the  smooth  large, 
than  with  the  grannlar  contmtrted  kidney.  Of  the  latter  class 
prolmhly  one-third  or  one-fourth  of  the  cases  mn  tlicir  entire 
courpe  without  dropsy.  The  etTTision  begins  quite  us  often  in 
the  feet  and  legs  as  in  the  face  ;  it  is  commonly  slight  and 
partial,  but  sometimes  excessive  nnd  general.  When  the  heart 
or  liver  is  diseased,  ascites  and  oedema  of  the  legs  become  dLs- 
proix^rtioiuitely  prominent.  The  effufiion  is  apt  to  chimgc  itiH 
HCat  capric'iouisly  ;  and  it  comes  and  goes  Irom  time  to  timeV 
Sometimes  it  disappears  totally  for  mouths,  and  then  returns 

•  Kioepti"nB  occur  to  this  rule.  Moslor  roeotiunB  a  cam  of  Brighl*s 
dlMBH  in  which  640  gminH  of  urpA  w«ru  voiUetl  In  one  daj  (Arcbiv  d. 
Yrrcin*,  BJ.  xi.  p.  &13).  Scholtin  found  or^iliDv  aad  creatinine  incn-ued 
tn  the  urino  in  Bright*!  diMato,  »n<)  the  incmuw  wm  ob«erf«d  to  keep 
paoe  wiiU  the  ititeoait;  of  the  oneiuie  ijniptomi  ^Arohir  dcr  Hetlk.,  1880. 
p.  417). 
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again.  More  froqtiently,  nfterasubBidcncc  of  the  general  dropsy, 
oedema  liners  obstinately  in  one  or  two  places — over  the  flat 
of  the  tibiie,  about  the  ankles,  beneath  the  eyelids,  under  the 
conjunctival  membrane,  or  about  the  genitals.  The  presence 
or  absence  of  dropsy,  generally,  but  by  no  means  always, 
corresponds  with  the  abundance  or  scantiness  of  the  urine  ; 
but  it  has  no  relation  to  the  anioutit  of  albumen. 

The  skin  la  ufiually  obstinately  diy ;  perspiration  is  quite 
ptioual ;  and  when  it  occurs,  is  eoiiimonly  due  to  diapho- 
itic  measures  of  treatment.  Profuse  sweating  does,  however, 
sometimes  take  place  spontaneously,  and  may  even  continue 
for  weeks.  In  one  such  case  under  my  care  an  abundant 
crop  of  pemphigus  vesicles  broke  out  on  the  surface.  The 
integuments  in  some  cases  are  excessively  pale  and  glossy, 
but  more  commonly  they  are  sallow  and  rough.  There 
is  little  or  no  tenderness  in  the  renal  region  in  the  chronic 
cases,  and  the  frequency  of  micturition  ia  mostly  observed  at 
night. 

Some  degree  of  brmxrkitU  ia  almost  an  invariable  coinci- 
dent of  Bright's  diseaM  both  in  the  acute  and  chronic 
form. 

Complicationa  and  cminecHon  with  other  dmaaes.  The  diges- 
tive organs  are  nearly  always  disturbed  :  at  first  there  ia  loss 
of  appetite  and  nausea  ;  in  the  later  periods  frequent  or  even 
uncontrollable  vomiting  is  not  uncommon.  The  bowels  are 
alternately  bound  and  loose.  Severe  fitful  diarrhoea,  which 
leaves  the  dropsy  undiminished,  is  not  uncommon,  especially 
toward  the  close  cf  the  com])laint.  Not  unlrequcntly,  anato- 
mical lesions  are  found  in  the  iniestitus  wliich  explain  these 
disturbances  ;  in  other  cases  they  are  manifestly  unemic. 
Treitz  states  that  urea  is  discharged  into  the  intestines  from 
the  blood,  and  converted  into  carbonate  of  ammonia,  which 
acts  as  an  irritant  on  the  intestinal  mucous  membrane.  The 
more  paljwible  changes  found  in  the  intestines  are, — follicular 
catarrh,  dysenteric  ulcers — sometimes  with  sloughing  of  the 
mucous  membrane.  In  220  cases  of  IJright's  disease  collected 
by  Treitx,  the  following  conditions  of  the  intestines  were  found 
after  deatli.* 

•  Pnig.  Vierteljoliraelir.,  1859. 
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Hydrorrfarea  (intextines  filled  with  yellow -greenish  fluid)  80  timet. 

l$ltiiiiiorrh(.e-A  and  ciit^rh 60 

Croupous  and  ulcerous  dyseutory 1ft 

Slouching 12 

fiau{(iiiiioi}Us  coutenta  without  dtscoreiuble  source  ofl  . 

hn'iaciiTbiige  , J 

Konua]  taccB 6 

Coutoiita  oriuteAtinos  undetermiiicd 11 

Secondaiy  inflummationa  of  the  lungs,  endocardium,  peri- 
cnrdiuni,  pleurft,  peritoneum  or  interments,  may  break  out 
at  any  pcriwl  in  the  course  of  chronic  Bright's  disease.  The 
tendency  to  tliese  constitutes  one  of  the  principal  dangers  of 
the  complftiut.  Cardiac  hypertrophy,  valvular  disease,  and 
pulmonary  tubercle  are  frequent  complications. 

The  following  table  exhibits  the  proportionate  frequency 
with  which  the  various  organs,  other  than  the  kidneys,  are 
found  affected  in  BrighVs  disease  generally.  It  contains  the 
results  of  406  antnj>BieB,  contributed  as  follows  : — Bright,  100; 
Christison,  14;  Gregory,  87;  Martin-Solon,  8;  Rayer,  48;, 
Becqucrcl,  46  ;  Bright  and  Barlow,  10;  Malmstcn,  0;  Frerichi 
21  i  Rosenstein,  U4. 


H«wri 
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5A  times 
without 
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63  pneumo- 

S  ptilinoiuiry 
apoplexy ; 

4  gwi^TeDO ; 

37  tubercl«; 
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•mptiyM- 


Bii  p«ri- 
canUtii 


4«  peri-     41  dr- 
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18  fatty 
Ur«r. 


bi  cbro-  SO  (TMtHe 
ntc  tu-|  catarrh : 

"'''"'■■  85  catarrh 
IT  amtr    aiul  fnUloi]' 
fiplenle  Iat  ultvra- 
trt-        I  tlon  uf 
mour.  ,  inteatina ; 

13  tiilicpcii 
loala  of  In- 
toatiua- 


ona 

iwyt 
SOeffor 

BiODOf 


under 
anusb- 


In  iwlditiou,  there  wore  : — 1  case  compHcatod  with  (Mnt'cr  of  tbolii 
4  ca-HM  with  I'uncer  of  Uie  pylorua  ;  2  t^'pUoid  ulrers  of  iutestinnj 
meiiinf{iti»  ;  1  iiieniu^vitl  tubercle  ;  11  tumor  Lcrcbri ;  3  nbsccsa  oflut 
11  nulnj%'  liver  ;  3  Uidacrous  Ii%'i'r  ;  S  coutmctiuu  of  splvun  j  3  dlpht 
ritis  uf  iiitrstiuea  ;  1  ituftoning  of  bniixi ;  8  chiouic  aracbuilaa ;  1  vupptui 
tire  ineuingitiiti 
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Brighfs  eUsease  and  phthisis.  Phthisis  is  a  freqnont  compli- 
cation of  Bright's  disease.  Eight  cases  have  fallen  under  my 
obBerratiou  in  the  last  two  years.  In  Qve  of  these,  the  pul- 
monary iliseaae  was  clearly  antecedent  in  point  of  origin  to  tlie 
renal ;  in  three  the  Rcquenoe  wa-s  the  reverse.  The  co-existence 
of  two  fatally-tending  diseases  might  have  been  ciijccted  to 
accelerate  the  inevitable  issue  ;  yet  most  cases  of  this  class  run 
an  exceedingly  chronic  course,  and  continue  in  a  stagnant 
condition  fur  months  together.  In  the  fuUowJng  remarkable 
instance,  the  pulmonary  disease  (already  in  its  third  stage) 
almost  completely  retrograded,  and  was  supplanted  by  the  renal 
atfection : — 


h 


M.  C,  tct.  20,  tt  mechanic,  was  admitted  Into  the  Ko\-al  Infimiary,  Oet. 
27,  1863.  He  wa«t  n  wvU-growu  young  mu.it,  n-ith  white  pallid  fcttturea* 
dry  skiu,  heavy  eyes,  and  moderate  ffdeinft  of  tlie  lower  c'xtreiiiiti««.  The 
Hbilom«n  was  enlarged  frutn  asciU*,  and  thts  iutugiimeiiU  of  the  Honks  and 
hypogastrinm  were  ((Hkniatouti ;  piUae  112,  regular,  small;  respirationa 
21  ;  ton}pie  moist,  slightly  riurwl.  Tlio  stAte  uf  the  chest  on  adraiasioo 
Wfti  as  fuUows  ; — Dirnlnished  expansion  over  buth  apices :  but  more  on  the 
right  side  thnn  the  Ict't ;  conspicuous  deprc'ssiou  of  the  riglit  infru-claTicnler 
region.  Tliere  was  almost  complete  hu>s  of  resonance  on  tho  right  side  oa 
lovr  as  tho  seconil  iuterspoce.  The  right  upper  scapular  regionb  were  also 
dnil  on  percussion,  ^tuiyt  crepitation  ami  cdvcruoa's  rhonehi  were  heard 
beneath  the  clavicle  on  butli  sides.  Wlu8|wring  pectoriloquy  was  very 
distinct  below  the  right  chLviclo,  and  present,  tliough  leas  typicnlly,  over 
tho  left  apux.  Tliu  heart's  sounda  were  natural ;  tliere  was  no  appreciable 
hyjK^rtrrphy.     The  cxpecturatiou  was  cupiooa,  oirlebs,  purulent. 

The  urine  was  scanty,  amber-coloured,  spec  grav.  1U30,  intensely 
albuminous,  becoming  almost  aoUd  on  boiling.  A  slight  deposit  of 
withered  renal  epitlielia  anti  traii6[iareut  lube-oasta  without  any,  or  only 
\'erj  faint,  signs  of  fatty  changes,  lay  at  the  bottom  of  tho  glaiis. 

The  history  dtscloMd  perfect  health  until  ten  months  ago,  when  the 
patient  Vgon  to  congh.  He  attributed  these  symptoms  to  cold  taken  by 
paasuig  out  into  tho  cold  air  from  hin  hot  work-room.  His  family  is 
tulierculoua  :  a  sifter  come  subfieqnently  under  my  care  with  phthisis.  He 
liatl  night  perAjiirutions  six  months  ago.  Three  weeks  before  admission 
the  ankles  brgoii  to  swell  ;  but  the  skin  hod  bean  dry  for  three  Tnonths. 

Cod-Urcr  oil  and  iron  wore  proscribud;  a  worm  hath  was  uduiintstered 
every  other  evening.  Tho  patient  con&tautly  kept  his  bed,  on  account  of 
tliti  swelling  in  his  logs  increoaing  when  he  sat  up. 

For  a  ]>eri(Kl  of  twu  months  1  vtu^  unable  to  attend  at  tlie  Infirmary  on 
account  of  illness,  but  the  treatment  was  carried  on  during  my  ab^ieuco 
without  alteration^  and  the  patient  kept  coutiuuonaly  in  bed.  When  1 
revisited  the  wnnls  in  Jan.  1865,  1  found  the  renal  symptoms  somewhat 
advanced  ;  but  the  pulmonary  complaint  bad  decidedly  receded.     The 
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urine  was  very  scanty,  varying  from  12  to  18  aud  26  oances  a  day,  witb  a 
specific  granty  ranging  fruiu  1030  to  1034  ;  it  oftun  depmited  anior(>hous 
urates.  On  Jon,  2Uth  the  urinary  dei>osii  convHj>uudcd  to  tlio  folloiring 
description  : — It  vas  ecanty,  and  composed  of  alropbied  renal  cella,  with 
a  few  excessively  transparent  sn^all  hyaline  castfi,  some  of  wliicb  were 
speckled  with  alhamluous  grauul^  and  a  few  doubtful  oil  jtorticles  (see 
Fit;.  44).  The  patient  at  tlu«  date  was  in  a  quiusceut  &tate  and  free  from 
fever. 


FiO.  44.  THiuparent  hyallnt  eiuta,  from  the  urlua  ol  M.  C,  on  Jan.  S9tli  (quiMoeni 

l«riod| 


The  chest  complaint  wai  now  aUognthor  in  the  back^n^und  ;  there  waa 
scarcely  nay  expectnrttinn,  and  the  physical  nipis  indicate*!  a  marked  ame- 
lioration. The  depression  under  the  riglit  clari^^le  was  less  conspicuous; 
and  the  movemeut  improved  ;  the  pcrcuMiou  sounds  were  still  unaltered, 
and  the  rhonehi  still  cnvornous,  but  not  abuudont ;  pulse  varied  from  88 
to  100 ;  TBRp.  from  20  to  22. 

Daring  February  the  urine  became  still  scantier  (12  to  20  ounce«  a  day), 
with  a  density  ranfj^nR  from  10S3tol041.  It  became  almost  solid  on 
boiling.  The  anasarca  increased,  and  extended  into  the  face  and  upper 
limbs.  Occasional  vomiting;  took  place,  und  tlie  apfwtite  failt'd  entirely. 

In  the  last  week  of  February,  the  [mtient  iiiRisted  on  going  home.  But 
he  hnd  not  been  out  a  single  day  before  be  took  a  violent  cold,  ushered- 
in  with  re]Wftted  sbivorings.  Tlie  anasarca  increased  rapidly  ;  respirmtion 
bseame  oppressed,  and  he  was  re-admitted  three  days  later  (Feb  20tii1  in 
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the  follrwinK  stale  :— Gre»t  general  dropsy,  the  urine  almost  finppressed, 
"listrcfising  oppression  of  brrnthiiig.  A  Lompoand  jalap  powder  wn«  Ad- 
miiUBt«red  ;  alter  wliicli  he  vomited  and  had  tUreu  loose  motionii. 

C^  the  fallowing  day,  the  patient  wiui  very  thirrty  and  feverish  ;  tongne 
furred,  red  At  edges  ;  pulse  128  ;  renp.  30 ;  cough  very  distressing ;  a  acsnty 
expectoration  of  Dumniulnr  puruleut  s^uita.  He  complained  Itmdly  of 
[laius  in  the  abdomeu,  chest*  aud  lack,  esiwcUUy  when  he  tumutl  iu  bvd. 
There  was  great  restlessness. 

A  hot-air  bath  was  administered,  with  the  effwt  of  inducing  copious 
sweating,  oad  reducing  the  adent  somewhat. 

Feb.  28tb.  —  Urine,  Ust  24  hours,  only  8  ounces;  it  was  inteusely 
olbumiuous  and  deposited  urates.  The  renal  derivatives  pi-esented  totally 
new  characters  ;  they  are  delineAldl  in  Fig.  45  ;  the  new  feature  was  the 
appeumnce  of  miuuivo  molten-looking  custti  of  large  and  medinm  size.  Roma 
of  them  were  slightly  granular  in  Kj^^ots  ;  a  few  were  also  [sparsely  studded 
with  epithelium  ;  but  there  were  no  proper  "epitlu'lial  costs  ;"  tliere  was 
neither  blood  nor  fht.  Some  of  the  large  casts  lay  side  by  side  like  thirk 
logs,  and  a['peared  is  if  split  in  a  longitudinal  direction  at  their  extrrmities 
(Fig.  45). 


rio-  «9.  Maaslvs  raoltca-lookinir  ca«tfi,  frovii  lb«  urtm  of  MC-.  ou  Fsb.  SB 
(pyrexlal  periutlji 


On  the  2Sth  tlie  patient  grew  feebler  and  more  restleM:  obstinsle 
vomiting  set  in,  and  continued  ueiirly  till  death,  which  took  plane  nii  the 
momiug  of  the  2&th.     Only  two  oiuoec  uf  urios  were  paoMd  iu  the  lost 
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24  hours  of  life.    There  wertt  neither  conTuUioiu  nor  eoma  ;  and  Tistott 
continticil  gcMHi  to  the  lust 

A  litapsy^  30  houn  after  death.  Tho  n'^hi  lung  |tTe»Mited  an  rxqaixitfl 
example  of  retrogrftdo  phthisis.  Half-a-dozen  small  cavition  were  counted 
in  the  upper  lolio— all  of  them  small,  varying  from  the  size  of  a  pea  to 
that  of  a  horse- be  An— completely  lined  with  a  thick  pyof^enic  meml'rane. 
Not  a  particle  of  tuhercle  existed  aronnd  these  c^vitivs  nor  in  any  part  of 
this  lobtj.  The  pnlmonaf?  tiKi»ue  was  dark  and  leathery,  and  very  imperfectly 
AtTBted.  The  rixht  apex  was  coudenso^t,  deeply  puckered,  and  tmvcrsed  in 
various  directions  hy  tliick  wliito  lines  of  cicatricial  tisane.  In  the  lowor  lobe 
of  the  samo  lunp;,  a  vomica  as  large  as  a  filb«rt  was  found  with  anfractuoos 
boundaries  compuscd  of  tuberculuus  mutter.  SmiUI  iiiaHses  of  obtolete 
tubercle— some  cretaceous,  others  puttj-like— were  scattered  aparselj 
tlirough  the  lower  loho. 

The  hjt  lung  waa  crepitant  thronghout.  Tlie  upper  lobe  contained  three 
cavities — one  sa  big  as  a  walnut — lined  with  pyogenic  membrane,  and  not 
surtvundod  by  tnlwrcle,  Smidl  nodoles  of  tul)crc!e  were  scattered  throagh 
tho  tipper  nud  middle  lobes— aome  cretaceous,  some  putty-like,  others 
unsoftcued  and  crudo.  The  inferior  lobe  of  tho  luft  lung  was  highlj- 
oedumatoua.  Ko  fluid  existed  in  either  pleura  ;  but  old  adhesions  prevailed] 
sfuringly  on  both  sides. 

The  hoart  was  of  the  usual  dimensions ;  the  walls  of  the  left  ventricl«1 
were  thicker  than  waa  to  be  expected  in  a  case  of  phthisis.  Roth  ndesj 
were  filled  with  firm  bulky  dots  of  yellowish  fibrins,  which  closely  adhered 
to  tho  inequalities  of  the  chamberi  and  sunt  voluminous  prolongatioDS 
into  the  aorta  and  pulmonary  artery.  Tho  formation  and  presence  of  tlieae 
clots  evidently  constituted  the  immediate  cause  of  dissolution. 

The  liver  was  large  and  pale  ;  tho  hepatic  uclls  well-formod,  and  not  oon- 
taininj^  more  than  tho  usual  quantity  of  fat  molcculea. 

Tlio  spUcn  waa  larger  than  usual  ;  its  texture  soft  and  natural. 

Tlie  kidfuys  weighed  together  23  ounces,  and  tho  two  were  altnoet 
exactly  of  a  sue.  Tlicy  funiishod  a  typical  example  of  tl»c  largi%  smooth, 
mottlcwi  kidney.  Their  surface  was  perfectly  smooth  ;  the  capsule,  thin 
and  tmn^]>arcuC,  ]M)oled  off  readily  without  tearing  the  glandidar  tisaao. 
The  prevailing  ciduur  of  the  surface  was  fawn,  iimrblod  here  and  there 
with  red;  tho  fawn  colour  was  pickmi  with  dcjid  white,  aa  in  ivory. ^| 
The  organs  were  conspicuously  soft  and  flabby.  Tlio  red  parts  of  the  sur^^l 
fisce  showed  minute  spotty  and  sinuous  injection  of  the  superficial  veaseU. 

On  section,  the  cortex  waa  fniuid  greatly  hypcrtrophied  ;  it  stood  half  or 
thrre-quartera  of  an  inch  thick  on  the  brood  cuds  of  the  couca.     It  bad  * 
full  fawn  colour,    with   broken    streaks    of  red   ranning  through  it  in 
diverging  lines,  from  the  bases  of  the  pyramids.     Tho  pyramids  wei 
unusually  pale,  though,   from  the  ex-sanguino  etate  of  the  cortex,  th< 
ulTcred  a  pretty  strong  oontraat  of  colour  with  tlio  Utter.     Tho  epithet 
lining  of  the  couvolntcd  tubes  was  extensively  disorganised  ;  both  call 
nucleus  were  reduced  to  a  grannlar,  fatty  debris.      Scarcely  a  single  ceil 
approaching  perfection  could  bo  seen.     Thu  Malpighian  corpuscles  were 
not  altered  in  si^c  \  but  they  were  penetrated,  and  rendervd  opaque,  by 
granular  material.     The  epitheliuia  of  the  straight  tubes  was  in  mu( 
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better  preserration,  not  only  the  nucU'i  could  be  bccc,  but  tbe  ontUnes 
of  the  celU  thcmi^nlves.  A  nrnftitlfrrablo  ijuantity  nf  Hptiiille-sha|)G(l  fibro- 
cella  were  fnuud,  also  medium -mztitl  uuusi re- looking  cants — ruaoaxbliog 
tUi>w  found  in  tlie  urine  shortly  before  dp*th. 

Two  things  Apjxsired  singular  in  reUtion  to  these  kidneys,  nAmely,, 
tliAt  the  uriuo  ahould  couteiu  fu>  fuv  renal  derivatives  when  the  kidney 
contiiined  such  &n  immense  quantity  in  m.  disorgaoiMd  tttate ;  and  necondly, 
tliat  this  disorganised  material  shuald  coutidu  fiit  in  such  qiuintity  without 
there  having  been  any,  or  svareely  any,  iu  the  urinary  dt>{io!iit.  Pprhapa 
ttiat  tbo  degeneration  of  tlio  epitlkcUum  only  attained  this  maximum  degree 
in  that  hut  intcrcurrcut  febrile  attack  which  immediately  procodod  death; 
and  that  the  plugging  up  of  iht?  cauois  of  the  pyramids  witU  the  miusive 
casta,  which  tlieu  ap[>eared  for  the  lirst  time  iu  the  uriue,  was  ihe  deter* 
liiiniug  Cfiuditioa  of  the  suppression  of  urine,  aud  of  the  absence  from  it 
of  the  derivatives  of  the  convoluted  tubes. 

It  is  quite  uncertain  wliat  fundamental  connection  there  may 
be  between  plithisia  and  Bright's  disease.  Bright  himself 
thought  there  was  a  de^ee  of  anta^^nism  ;  and  he  pointed,  in 
support  of  his  opinion,  to  the  fact,  that  patients  with  degenerated 
kidneys  do  not  often  become  phthisical ;  but  this  may  be  owing 
to  the  more  advanced  age  of  the  great  majority  of  sufferers 
from  chronic  Bright'a  disease.  In  young  persons  the  coincidence 
of  the  two  diaeaites  is  certainly  not  micommon.  Yet  the  fore- 
going instance  would  seem  to  show,  in  a  striking  manner,  that 
chronic  Bright'a  disease  is,  at  least,  not  especially  favourable  to 
the  dei>osition  of  tubercle  ;  and  it  might  be  questioned  even, 
wliether  the  retrocession  of  the  tubercle  would  have  become  so 
complete  had  the  kidneys  remained  healthy.  On  the  other  hand, 
it  might  be  argued  that  the  retrocession  of  the  tubercle  was  not 
owing  to  the  antagonistic  influence  of  the  renal  disease,  but 
was  due  to  the  long  maintenance  of  the  body  at  rest  and  in 
an  equable  temperature  by  the  prolonged  lying-a-bed. 

Bright  a  disease  and  heart  disease.  The  connection  of  cardiac 
disease  with  renal  disorder  is  at  least  threefold. 

In  the  first  class  of  casus,  simple  hypertrophy  of  the  heart, 
and  e8i)ecially  of  the  left  ventricle,  is  found  without  valvular 
incomi)etcncy  and  without  degeneration  of  the  muscular  fibres. 
In  this  class,  which  is  a  numerous  one,  us  the  table  at  p.  340 
shows,  the  cardiac  affection  is  secondary  to  the  renal.  Bright, 
who  was  the  first  to  point  out  this  curious  coincidence,*  offered, 

*  Oa/s  HobpiUl  Reports  vol.  I  p.  306, 
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two  cxplanntioTis  of  it— cither,  thfit  the  altered  composition 
tlie  blood  exercised  an  irre^lar  and  unwonted  stimulation  upon 
the  muscular  ti&aue  of  the  lieart.,  or,  so  impeded  tlie  circulaiion 
in  the  capillaries  that  a  ^catcr  etfort  of  the  ventricle  was  re- 
quired to  drive  the  blood  through  the  distant  minute  branches 
of  the  blocfd-veesels.  Traube*  explains  the  occurrence  of  simple 
cardiac  hypertrophy  in  clironic  Bright's  disease  somewhat 
diHi^rently.  In  his  experience  the  kidneys  in  these  cases  are 
markedly  atrophied.|  The  contraction  of  the  renal  tissue 
involves  destruction  of  a  certain  amount  of  secreting  Btructure 
and  a  diminution  of  the  flow  of  blood  through  the  oi^ans.  Two 
consequences  follow,  namely,  that  a  diminished  amount  of  blood 
passes  from  the  arterial  into  the  venous  system,  and  that  a  lese 
quantity  of  fluid  is  withdrawn  from  the  arterial  system  for  the 
formation  of  urine.  Both  cii-eumstauces,  but  especially  the 
second,  o]>erate  to  increase  the  tension  in  the  arterial  system, 
and  consequently  to  increase  the  resistance  which  the  left 
ventricle  has  to  overcome  in  discharging  its  contents.  The 
hypertrophy  which  follows  is,  therefore,  according  to  Traube, 
a  conservative  or  conii)en8ating  change,  similar,  in  the  me- 
chanism of  its  production,  to  that  induced  by  valvular  incom- 
petency or  aortic  constriction.  If  the  comjK-nsation  be  com- 
plete, the  heightened  tension  in  the  arterial  system  occasions  a 
larger  transudation  of  water  and  even  of  urea  and  other  urinary 
solids,  tlirough  the  kidneys,  and  in  that  manner  materially 
helps  to  stave  oft'  dropsical  eft'usioii  and  uncmic  symptoms. 
But  should  some  additional  obstmction  to  the  circulation 
arise,  through  intercurrent  inflammation  of  the  bronchial  tubes, 
or  of  the  lungs,  pleura,  or  i>ericai*dium,  the  heart — enlarged 
and  strengthened  though  it  be — no  longer  suffices  to  overcome 
the  increased  resistance,  and  dropsical  elfusions  or  ureemia 
speedily  make  their  appearance,    Traube  adduces  some  appo- 


*  Ceber  den  ZaiamnicnhaQg  too  Berx-uDd  Nieren-KnuiVbeiton,  p.  S8. 

f  In  a  Uter  conimaiiication  Traabe  brii);n  forward  i'vidcuoe  to  tbov  that 
hfpertrophj'  of  the  Icii  ventrielt*  is  mi  aliiiu«t  cuDiitftDl  ooiiwmiuuit  uf  gr&utiUr 
and  contiai't«d  kidnejr.  In  77  ca«:i  coilccU-d  hj  bint  fr>iu  vartuun  91  urcca,  ihe 
left  ventricU  waa  fuund  hyjierlrnjihitd  in  i*ii  j'er  cent,  (l^uifhe  Khnik;  1859, 
p.  3tA).  Fiiriiter,  10  «  Khoit  paper  ^m  thu  subject  in  IhtJ  WHizburffcr  Med, 
ZeiUchr.  for  ltit>4,  pobliibes  some  facta  (incoucluaivOr  u  ti  appcttn  to  db) 
wbidi  are  advene  to  Treube'a  Tiews. 
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Bite  examples  in  which  individuals  with  contracted  kidnejB 
enjoyed  fair  health,  with  capability  of  exertion,  and  continued 
free  from  anasarca  and  unemic  disturbance,  until  tbo  advent 
of  some  complication  disordered  the  bolance  of  the  cin:ulation, 
and  IJien  the  urine  became  scanty,  and  the  familiar  Bymptoms 
of  renal  disease,  previously  latent,  broke  forth  into  prominence. 
In  the  second  class  of  cases,  valvular  defects  and  their  con- 
sequenoes  co-exist  with  BrighVs  disease.  Most  of  these  are 
examples  of  endocarditis,  secondary  to  the  renal  disease.  But 
in  other  cases  the  cardiac  and  renal  affections  arise  inde- 
pendently of  each  other,  and  depend  on  some  cause  common 
to  both — as  in  the  following  example  : — 

J.  H.,  wt.  48,  was  admitted  into  the  Monch.  Roy.  Infinnory,  Not.  22, 
1862.  He  had  right  hemiplegia  :  tlie  mpDtal  faculties  were  wholly  disor- 
dered ;  there  was  gay  incohorcnco  and  insanity ;  no  fever.  The  heart's  apex 
beat  in  tlie  fifth  interspace,  half  an  inch  oatside  the  nipple  line  ;  a  loud  sys- 
tolic bruit  was  audible  at  the  apex  and  the  niid-5t«mal  base,  and  extended 
up  the  aorta  ;  a  faint  diastolic  bruit  was  audible  over  the  second  right  carti- 
lage.    The  urine  was  albomisoDa  to  about  one-fifth  :  there  was  no  dropsy. 

The  patient  n^mained  in  the  Infirmary  a  month.  The  mental  derange* 
ment  sulwided  in  ten  days  and  perfect  coherence  returned.  The  other 
■ymptoms  romaiued  unchanged.  He  rctuiucd  bume  ;  and  in  a  few  days 
was  seized  with  coma,  which  proved  rapidly  fatal.  The  autopsy  rurcaled 
— granular  red  kidneys  with  abundant  presence  of  fat;  cardiae  hypertrophy 
with  fiitty  degeneration  of  the  muscuhir  5bres ;  extensive  diaeose  of  the 
mitral  ond  aortic  valves  with  athcromfttoiin  patches  on  tho  aorta  :  two  old 
apoplectic  clots  were  found  in  the  left  hemisphere,  and  wide-spread  fat^ 
degeneration  nf  the  arteries  existed  at  the  base  nf  the  btaio. 

In  this  instance  fatty  dogenerntion  had  simultaneously  invaded  the 
heart,  the  brain,  and  the  kidni-ys,  and  produced  a  triple  series  of  sj'uiptoms 
— all  essentially  independent  of  each  otlier. 

The  third  class  of  cases  are  those  in  which  the  renal  disorder 
(congestion,  &c.)  is  secondary  and  subordinate  to  cardiac  disease. 
These  cases  have  already  been  fnlly  described  in  Chap.  I.  in 
connection  with  Congestion  op  thk  Kidxeys,  which  see. 


TJILEMIA, 

Certain  phenomena,  chiefly  affecting  the  nervo-mnscular 
system,  arismg  in  the  course  of  Bright's  disease,  hare  been 
attributed  to  a  poisoned  state  of  the  blood,  &om  the  retention 
in  it  of  excrementitious  matters  which  the  disabled  kidneys 
are  unable  pro|>erly  to  eliminate.     To  these  phenomena  tlkQ 
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t^rm  uramie  has  been  applied  ;  they  consist  of  twitchlngs  and 
convulsions  of  the  voluutar)'  muKclea,  lieadaulic,  drowHiness 
coma,  defects  of  ni^ht  and  lienriiig^  vumiiin^  and  diarrhrca. 

It  is  a  marked  feature  of  nncmic  plienomena  that  those  which 
are  of  a  f»aralytic  nature  affect  the  sensoriura  and  the  special 
eenfies,  but  not  the  voluntary  muaclcs ;  while  those  of  an  opposite 
kind  (exalted  irritability)  affect  the  voluntary  muscles,  but  not 
the  sensonum.  Delirium  is  rare,  while  coma  is  freqncnt ; 
paralysis  of  the  limbs  is  scarcely  known  (unless  there  be 
some  anatomical  lesion  of  the  brain  superadded),  while  con- 
valsioua  are  frex^uent. 

The  mtMlu  in  which  uncmic  symptoms  enter  on  the  scene, 
and  the  forms  they  assume,  present  great  diversity. 

Genendly  they  begin  insidiously  with  headache  or  vomiting, 
followed  by  heaviness,  indifference,  and  somnolence.  These 
prenionitories  may  either  pass  away  in  a  few  days  without 
further  consequence,  or  they  may  be  succeeded  by  general 
coni'ulsions  and  coma.  In  other  instances  the  patient  is  at 
once  struck  down  with  convulsions  or  insensibility  ^vithout  any 
previoiui  wammg,  or  he  becomes  suddenly  blind,  or  ia  soiled 
1^ith  uncontrollable  vomiting. 

The  most  common  of  these  symptomfl  is  headaehs;  few 
individuals  with  degenerated  kidneys  altogether  escape  it  A 
semie  of  heavy  weight  or  compression  is  complained  of  over 
the  foreliead  or  vertex.  Sometimes  the  pain  ia  obstinately 
fixed  at  the  back  of  the  neck,  or  behind  the  orbits. 

The  tiefec/s  of  siijht  coutiist  either  in  a  dimness  of  vision 
(aml*lyopia),  which  comes  and  goes — objecta  apiteuring  as  if 
veiled  in  mist ;  or  in  rapid  and  complete,  though  usually 
temporary,  blindness.  The  convulsive  seizures  are  often 
accorajMuiied  with  temporar)*  loss  of  sight,  which  generally 
persists  in  gi'eater  or  less  degree  for  a  certain  time  after  the 
spasms  have  passed  away. 

The  ophthalmoscope  reveals  no  organic  change  in  the  eye  in 
genuinely  unemic  amblyopia  ;  it  is  a  ])nrely  cerebral  pheno- 
menon, tmd  not  to  be  cijnfouuded  with  the  hcemorrliagic  blind- 
ness (Retinitis  apoploctica),  which  is  also  not  uncommon  in 
Bright's  disease,  and  which  is  due,  as  V.  Graefe  has  shown,  to 
lupturc  of  the  retinal  vessels.    In  this  latter  aficctiou  (whicli 
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is  in  no  sense  ursemic)  the  loss  of  sight  is  seldom  complete, 
but  is  of  a  more  permanent  character.  The  production  of  it 
is  probably  due  to  the  hypertrophy  of  the  left  ventricle  wliich 
BO  commonly  accompanies  a  contracting  kidney,  and  the 
increased  tension  in  the  arterial  system  consequent  thcrenpon  ; 
it  is  an  occurrence  of  the  same  order  as  the  sanguineous 
apoplexy  to  which  the  same  indivi<luals  are  liable. 

Ursemic  dMfiiesB  is  much  less  common  than  amblyopia,  and 
its  ocourrcnce  is  highly  exceptional. 

TJnemic  corwulsiona  are  of  the  epileptic  type,  and,  as  a  rule, 
they  conform  stiictly  to  that  type — being  accompanied  with 
complete  insensibility,  rolling  of  the  cjts,  biting  of  the 
tongue,  and  foaming  at  the  mouth.  The  paroxysm  commonly 
leaves  the  patient  deeply  comatose. 

In  exceptional  instances  consciousness  is  not  wholly  lost. 
In  a  lady  under  my  care  the  paroxysms  coincided  with  the 
catamenial  periods;  daring  the  convulsions  the  patient  knew 
the  persons  about  her,  and  called  loudly  to  be  held  fast.  A 
case  is  related  by  Bright  in  which  the  spasms  at  firvt 
resembled  cramps  ;  these  were  followed  by  twitchings  of  the 
hands,  arms,  bhuuIJcrs,  chest,  and  legs.  Tlic  siniams  were 
almost  constant,  and  canscd  a  somewhat  hurried  mode  of 
expression  when  the  patient  spoke,  but  the  intelligence  was 
perfect.  As  the  case  proceeded  tlie  spasms  became  more  and 
more  severe,  with  forcible  drawing  up  of  the  legs,  and  distor- 
tion of  (he  muscles  of  the  face  ;  the  faculties  were  retained  to 
the  lost.* 

An  attack  of  unemic  convulsions  may  consist  of  only  a 
single  paroxysm  ;  more  frequently  there  occur  a  sncocssiou  of 
jmroxysms  or  fits,  following  each  other  at  uncertain  intervals 
of  a  few  minutes  or  several  hours — the  patient  Inng  during 
the  remissions  in  a  state  of  profound  insensibility,  with 
stertorous  breathing,  pale  face,  and  dilated  pupils  ;  or  in  deep 
drowsiness,  but  capable  of  being  partially  roused,  when  spoken 
to  or  shaken. 

If  a  first  attack  does  not  prove  fatal,  it  may  recur  at 
irregular  inlerAula  of  weeks  or  montlis,  or  be  replaced  by 
nncmic  symptoms  of  some  other  order. 

*  Quy*a  Hojpital  Keiwrta,  1840,  p.  139. 
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Unrmic  coma  either  creeps  on  veiy  gradually,  pGssing  on,  in 
the  course  of  two  or  Uiree  days,  into  complete  stupor ;  or  it 
culminates  quickly — the  patient  falling  down,  as  if  in  apoplexy, 
perhaps  while  walking  in  the  streets,  or  occupied  with  his 
□final  avocations.  Cases  of  this  class,  when  there  is  no 
BaaAarca»  and  the  previous  state  of  the  nrine  is  nnkno^vn,  nre 
very  liable  to  be  confounded  with  apoplexy  or  with  narcotic 
poisoning.  The  following  instructive  illnstrations  of  such  on 
occurrence  are  related  by  Mr.  Moore  and  Dr.  Kichardson  : — 


Case  I. — An  old  soldier,  named  1*rie«,  wm  reeeiTcd  into  Queea's 
Buspitul,  BlniiingliHui,  with  the  followlQ^  s^iuptouis  : — breuthinf;  UborioTis 
ond  ifoinctiaien  sUrtoroua  ;  when  left  aluue  the  fiAticut  pnMvs  into  a  it«(e 
of  6tui>or»  auewera  qnutiuiiB  spiiKibly  wheu  ruiuuid  ;  pupils  iiiodontely 
dilated,  iudolDUtly  tieiuitlve  to  light. 

It  appeared  that  Price,  having  suffered  •omo  day*  from  diiiirhcE^ft,  wont 
into  A  dru^Nt's  fthup  und  asked  for  a  pennyworth  of  timaurn  of  rbutarb. 
Thu  shopman  added  t<i  this  duse  a  few  drops  fruta  auuthur  boltle,  and 
Price  swallowLti  thu  whole  before  leaving  the  shop, 

Inunediately  after  tukiiig  the  above  do^e  he  became  drowty  and  vomited ; 
■t  the  suggL'fltiuu  of  a  neighbour  ho  returned  to  the  shop,  and  oaked  the 
Bhupniau  whether  he  hud  given  him  lauduuum.  The  Utter  told  him  tlu.t 
ho  hail  put  in  a  few  dro]i8  on  account  of  the  severity  of  Itib  stmiptuma. 
U|K)U  a^nin  reaching  home  he  ft'II  asleep,  and  cuntinuetl  KleepLug  uuloas 
temitorarily  routed.  In  this  htMe  he  woa  tikeu  into  hospital,  and  was 
treated  aj;  a  cjise  of  opium  poiaouiug.  A  mustard  emetic  was  urdorvd 
immediately ;  the  patient  was  kept  in  constant  motion,  and  plied  with 
strong  eoffeo.  lie  improved  considurably  under  the  treatment,  and  talked 
over  liis  uhl  camjiaigna  with  the  ()orter  who  hud  charge  uf  htm.  Next  day 
ho  relapsed  into  a  lethargic  state ;  galvanism  was  employed  without 
benefit ;  he  was  now  walked  round  the  hospitat-pirden  between  two  men, 
nn<l  strong  iufiuion  of  green  tea  was  adniinhitL-roil.  A  little  improvement 
followed,  but  at  2^  p.n).  he  rfllupned  once  more,  and  the  brejitlting  became 
more  uppresHed.  Ah  lung  as  hu  was  kept  moving  ho  could  be  made  to 
answer  queiitiona ;  but  in  the  course  of  the  afternoon  the  somnolence 
deepened  in  spite  of  the  treatment.  Ether  and  ammonia  were  applied  to 
the  uustrils  ;  cold  water  won  dushml  over  the  lai^o  and  neck  ;  but  at  ^  p.m. 
the  drowsiness  Imd  becontu  inauperublc  ;  thu  stertor  augmented.  Mustard 
poultices  were  put  tu  tliu  legs.  Venesection  was  tried,  but  when  four 
ounces  of  blood  had  flowed  the  pulse  became  thread-like,  and  it  was 
thought  pmdent  to  dt^tist.  The  i^oinn  inerensed  in  iutensity  ;  and  he  died 
ut  2.30  a.m..  44  hours  after  admitision,  and  102  hours  from  the  time  of 
taking  the  dose. 

A  coroner's  inquest  was  held  on  the  cue,  on  account  of  the  siiRpirion  of 
poisoning  ;  but  the  rehuItA  uf  tlie  pott  mortem  went  to  cxuuemte  tbft 
druggiitt,  for  the  kidneys  were  found  granular  aod  greatly  atrophied,  and 
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the  urine  left  in  tbo  bUdder  vta  found  albuminous.     (J.  Moore,  London 
Mtd.  Qaz.,  1845,  p.  821.) 

Case  II. — A  woman,  aj^d  34  yrars,  who  wm  given  to  ilrinking,  and  hod 
recently  hnan  treaU'd  for  priraor)*  ayjihilis,  was  seized  on  Xov.  18th,  1859, 
with  rigors.  She  was  attended  by  a  nciglibouring  cliemiiit,  who,  on  Nor, 
220(1,  gAvc  her  a  mixture  which,  he  said,  contained  dilute  ultric  aoid.  nitrate 
of  potassa,  ^yntp  of  buckthorn,  sulphate  of  magnesia,  and  water.  It  was 
afterwarls  ]>roved  by  analysis  that  these  were  the  coustituont  parts  of  the 
rontainiiig  ]>ortion  of  the  mixture.  The  medicine  was  eent  in  to  the 
woman  on  tlic  evening  of  the  22nd  ;  and  afior  taking  a  large  qtuintity  of 
beef-tea,  she  swallowed  one  dose  of  the  mixture.  Five  minutes  after- 
wa^i.s  she  bocamn  hysterical  and  conmlscd,  and  the  friends  belinvinf;  the 
woman  to  have  boen  pois<incd,  summoned  the  dniggist,  who  in  alarm 
trind  to  ^t  her  to  take  some  ipecacuanha,  but  witliout  avail.  In  the  couree 
of  the  night  a  medical  man  won  called  in  ;  he  found  the  woni^ui  in  a  state 
of  typhoid  coma,  with  pupils  slightly  dilated  and  immovable,  and  the 
body  at  times  conmlscil  — the  convulsions  assuming  an  epileptiform  type. 
Every  available  means  of  treatment  was  carried  out,  but  the  coma  became 
more  profound,  and  seventy  hours  after  the  administration  of  the  mixture 
above  mentioned,  death  closed  the  scene.  By  the  coroner's  warrant  the  body 
waa  examinM,  and  a  chemical  inquiry  instituted.  The  brain  was  quite 
healthy ;  tlie  kidneys  were  greatly  diseased — large,  flabby,  pale,  speckled, 
•oft,  and  greasy.  The  analysis  disclosed  no  poison  of  any  sort  (Richard- 
sou,  CUnicai  £t$aif$t  p.  13&.) 

Case  111. — A  gentleman,  tet  f3,  was  driving  in  an  open  chaise  through 
thevilUfJie  of  Mortlake,  in  1S53  ;  he  was  obaervod  by  his  servant,  who  waa 
by  his  side,  to  be  constantly  drowsy ;  at  last  he  suddotdy  seemed  to  fall  into 
a  helpless  state  and  drop])ed  from  the  chaise.  He  was  conveyed  into  a 
house,  and  Dr.  Kicbardsuu  was  summoned.  Dr.  K.  found  him  sulfering 
from  all  the  8ij;u»  of  narcotic  poiuoning  ;  the  pupils  were  fixetl  antl  aligtitly 
dilated.  Some  urine  was  withtlmwn  from  the  bladder  and  found  to  hi 
largely  charged  Viitli  ultumec.  He  recovered  from  the  attack  ;  but  three 
weeks  later  be  suiferwl  agaiu  in  the  same  woy  and  died  with  typhoid  coma 
— the  urine  being  altoguthur  suppressed  for  many  hours  btrforp  denlb,  and 
having  been  albuminoas  throughoat  the  iUueua.  (Uichardjiuu,  Clinical 
Eaay»y  p.  141.) 


^ 


The  dia^jnoais  of  ursemic  coma  from  apoplexy  rcsta  on  the 
absence  (in  the  former)  of  paralysis,  and  the  partial  recovery 
of  constnousness  between  tixe  conmlsive  uttarks — if  there  be 
any.  Fn^m  poisoning  by  opinni,  renal  coma  ia  difitin^iished 
by  the  dilated  or  semi-dilated  state  of  the  pnpils,  and  by  the 
occnrrence  of  remisaiona  in  the  insensibilitj.  From  ordinary 
epilepsy  the  diagnosis — apart  from  the  antecedent  historj, 
whiuh,  if  known,  suffices  to  indicate  the  nature  of  the  case — is 
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•ometiinec  difficalt.    Tbe  incidenU  of  the  »ciziire«  are  often 

identical,  even  to  the  exiKtence  of  an  aura.  As  a  rale  anemic  fits 
want  the  turgid  (lurpli&h  counteaance  and  aspb^xiol  diaracter 
of  true  epiloi*iy  —  the  face  in  anemia  being  ncarlj  alwaja 
deadly  pale  and  the  breathing  easr. 

Dr.  Richardson  relates  the  cases  of  two  children  poiaoned  by 
belladonna  bcrhea,  in  which  the  symptoms  closely  resembled 
imemic  coma  seqaential  to  scarhitina.  The  insensibilitr  was 
complete,  and  the  pupils  strong^ly  dilated.  The  examination  of 
the  vomited  matter?  and  of  the  ariue  fumiahes,  in  sach  caaea, 
the  best  means  of  diagnogis. 

In  all  coses  of  conrulBions  or  insensiliility  from  doubtful 
canscit,  the  urine  should  l>e  forthwith  cjcamined,  and,  if  ne- 
oeuary,  withdrawn  by  catheter  for  that  purpose.  It  must  not, 
of  oonrKCf  be  forj^ottcn,  that  sanpnineoiis  apoplexy  is  a  not 
▼ery  nnfrequont  occurrence  in  chronic  Bright's  disease,  as  in 
tJje  oaae  of  J.  H.  before  related  (p,  347). 

Uncmic  coma  and  convulsions  may  prevail  separately  :  but 
much  more  commonly  the  attacks  are  of  a  mixed  character, 
and  combine  several  or  all  the  phenomena  just  enumerated. 
The  varied  character  and  fitful  course  of  imemia  are  t^TOphically 
illustrated  in  the  followinj^  acfunitely-observed  example,  by 
Dr.  Liebcrmeister  (Prag.  Vierteljahrschr.,  .Tahrg.  xviii.,  Bd. 
ir.):- 

Wilhnlminii  Ki\ra1on,  a  BervAut-mud  from  the  cnunti^,  nt  29,  wu  ad- 
IiutU><l  intu  lltn  Umfswald  HuHjiiUl  ou  .lane  81b,  1859. 

prfinotit  /fijitury,^*V\t9  j<fttient,  acconhug  to  litT  own  lUtotnonc,  wu 
perfectly  tn^nltliy  iu  her  yuuth.  lu  her  eighteenth  year  Rfae  aulTered  for  mx 
weeks  (nmi  tcrtiau  ogiie.  Tlireo  yenns  iiro  she  becaroo  pregnniit  :  lowurd 
U)o  end  uf  her  time,  rpdemn  of  the  luwcr  linilw  net  in,  which,  however, 
Hu<m  oflcrr  tJit:  birth  of  a  healthy  child,  diaA[i|H'Ared.  During  the  tvro  fol- 
hiwing  years  &hv  continued  in  icond  hmlth,  nnd  capnble  of  pursuing  her 
emjil'tynient.  In  the  tinit  week  of  Novi-niher,  1858,  the  jutient  DOlic«l« 
without  prcvioiu)  aigna  of  disease,  slight  a'dema  of  thn  anklca,  wfatrik 
gnuluaWy  incmiwd,  and  extended  to  the  hands,  fai'e,  and  iilHloinen.  These 
swulUngs  bonietiincs  increased,  aoinrtinin<i  diniinibhnl.  bnt  never  entirely 
snbsiiUiil,  and  Utterly  they  steadily  proj^rsKetU  At  (irut  the  patient  wiu  able 
tocontinu<' hurwork  ;  but  she  rcniiirktMlth.it  any  unusual  exertion  pNxluced 
conaidonibh'»bt»rlnfB8nrbrT'ath,  svwn'  pitlpitution.  iind  Afeeliuf^nfinor'awd 
heat  Ileadachi-N  which  had  (nnddeil  her  ucriiMonally  at  fhi<  bf^nntugnf 
bar  illneu,  bcoamo  ranre  frrtjiirnt  and  more  seveie  during;  llie  winter,  and 
wore  Qoi^oined  wiUi  liigitivv  diwrder  uf  visiim,  great  wt>iiriu»aii,  oudsleepi- 
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nt-M.  Thpsn  attncVs  wero  never  nccompanied  with  vomiting.  The  appetite 
^■M  conrtantly  poor.  During  tho  winter,  diarrlicua  often  ocouired  withuut 
asslgnflble  cnuae,  but  vm  not  of  Inng  conttnunnoc,  nor  did  it  recur  iu  the 
U«t  few  months.  Occjuionally  there  was  cou;;h  with  scanty  exp?crorati<>n. 
TIi<>  urine  does  not  seem  to  huvo  Iwen  at  any  time  niftrk«dly  dufieient ;  at 
times  it  was  even  mor«  ahandant  tliun  natural.  Ucn«truation,  *t  iitst 
I*guiiir,  had  not  occurred  for  three  iiiuntUs. 

Present  5/a/«.— The  patieut  was  of  middle  hcififht,  raoderately  stronf^ly 
made ;  the  countenance,  the  cutaneou.<<  surface,  and  the  viMlde  maconn  meui* 
brattL>s,  were  markedly  pale.  The  face  was  bliKhlly  fodeniatona ;  the  upper 
limbs  and  Uic  integumentsof  tlio  chest  and  bai:k,  strun^ly  ho.  The  legs  were 
highly  anasarcous,  the  labia  minora  and  ahdnniinHl  ]iuricte»  ^>atly  ttwellod, 
and  there  was  considerable  fwcites.  Heiratic  duluess  reached  frum  the 
nipple  atniDst  to  the  bonlers  of  the  ri1«.  The  cardiac  dulnesa  was  not 
Increased  in  brcadtli,  and  the  sounds  were  pure  and  lou<L  The  second 
aound  was  es]>eciaUy  loud  uvcr  tho  pulmonary  artery.  Tho  pulse  was  of 
normal  frequency,  full,  hard,  and  incompressible.  There  were  signs  of 
iydrothorax  and  bronchial  catarrh.  TTie  urine  was  of  natural  quantity, 
),pale,  albttmioDUs,  somewhat  turbid,  with  an  abundant  sediment.  The 
^•ediment  consisted  of  vaginal  epithelium,  pus,  and  ra^ts  of  tubes  of  various 
'thickness,  partly  hyaline,  structureless,  or  (somewhat  twisted  and  folded, 
partly  beset  with  numerona  dark,  sharply-doflned,  very  minute  granules. 
The  apptrlite  .Homewhat  bad  ;  bowels  opened  doily. 

The  {laticnt  was  pat  on  a  nutritious  diet,  and  Tinct.  fcrri  Acetatis.  Ai 
the  dropsy  did  nut  diminiKh,  Acetum  Scillo]  in  saturation  was  snbstittttcd 
on  June  Itfth;  and  as  this  again  proved  inefficient  to  produce  diuresis;, 
iron  prepamtions  were  resumed. 

On  the  nipht  of  the  22nd  of  Juno,  tho  patient  suffered  from  severe  head- 
ftchn  ;  on  the 23rd,  this  passed  away,  but  returned  again  at  midday  ou  the 
24th.  On  the  sameduy  the  M^^ht  of  tho  right  rye  bocame  somewhat  atfected: 
and  there  was  prrat  a]>atliy  and  drowaincsa.  No  nausea  or  vomiting.  On  the 
evening  of  tho  25th,  the  headacho  vanished  ;  but  the  patient  continued  to 
»«  worse  with  tlie  right  than  witll  the  loft  cyo  for  scvoiul  days. 

These  alight  uncmic  phenomena  thufl  paf^od  away,  and  a  general  im- 
provement set  in  ;  the  dropsical  etfusiuus  aUo  underwent  a  slow 
dim  inn  t  ion. 

On  the  li'lth  of  June,  Tnodcrnte  diarrhoea  set  in,  without  exercising  much 
inflnence  on  the  anasarca,  which  rather  increased.  An  effort  wa«  iherofurs 
made  to  rednce  the  dmpsy  by  diaphoretic  measures.  A  hot  bath  was  nd- 
miuistered  on  July  6th,  and  afterwanls  the  |>ntient  whs  wraftptxl  in 
blankets.  Copions  sweating  followed.  The  patient  slept  well  until  three 
in  the  morning,  when  a  violent  headache  arnso  and  continuM  for  three 
hours.  Iu  the  morning  tlie  face  was  found  more  ccrjrmatous,  hot.  ami  red  ; 
and  the  pntient  coraplainetl  of  a  severe  sense  of  hrat  in  the  bfrnd.  I'ulfie 
72.  After  u  slight  intt'Tniption,  the  use  of  the  bathi  was  oontinu>Mi,  and 
with  favourable  eirocts.  The  Anasarca  steadily  diminished  ;  by  Iht*  30th 
of  .Inly  it  was  confined  to  the  more  dependent  parts  of  the  Ixxly.  The  o|»* 
presHiun  of  tho  breathing  was  quite  gone;  and  the  apiwLttc  considerably 
uuprovwL     Ou  the  ulght  of  the  10th  of  August^  then  occurred  soveiv 
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heodnclio,  vomiting  twice,  Mid  vratcry  sUwls  thnce.  Tbo  licadaobe  cou- 
tinued  next  day  without  fever,  and  the  pfttient  wm  auuk  in  d«p  ujialliy  ; 
when  spoken  to  »he  only  opened  her  eyes.  On  the  day  following  these 
■ymptoms  poswd  Awny  ;  but  the  hendmhr  irtam&l  from  tiuiu  to  time. 
On  the  niKhtof  tho  2lKt  of  Ani^Nt,  »*.*vcru  headache  n-cuiri'd,  nud  peraiiited 
through  the  ensntng  day  ;  in  tlic  evening  tJie  patient  coinpUiueil  of  Imzsing 
in  the  rum  aud  siwrks  before  the  cycM.  Pulse  won  Irei^uent.  On  \hc 
following  night,  about  two  in  the  morning,  a  violent  fwroxyBin  of  graend 
convulsions  occurred,  of  an  exactly  cfdleplic  chnroi^ter.  ConiriousneM 
was  completely  abuUshed  ;  rlrmic  rrninps  o^  the  pxtrvniitiea,  face,  and 
trunk  followed,  whirh  were  of  nich  severity  that  the  bed  shook.  In  aboat 
ten  minntcB  the  paroxysm  ceonQd,  and  the  patient  lay  qiii^-t,  fiiaming  nt 
Iho  mouth,  with  frequent  pulso  und  stertoruuH  breathing.  When  callcdt 
•lie  opened  her  eyes,  stared  at  the  pcimiu  addressing  her,  or  rolled  her  eyet 
hither  and  thither.  When  (pipntioned,  she  gave  no  auitwor,  did  not  pro- 
trude the  tongue  when  asked  to  do  so,  nor  made  any  ether  movement. 
The  pnroxyHUis,  with  intervening  puuses,  in  which  eont>ciotigne&.s  did  not 
return,  were  repeated  duiiug  the  night.  By  the  nioming,  alwut  tweJvc  fits 
bftd  thuti  followed  each  other.  At  eight  oVIork  in  the  inoriiiug  ronscioan- 
ncss  had  returned,  Tmt  the  patient  wob  in  a  liiL;hly  apathctio  Mrtte.  She  com- 
plained, when  questioned,  of  lieadfiche  ;  vision  was  grt-atly  weakened.  Al 
nine  another  fit  occurred,  and  by  midday  thnie  more  hud  inken  phice.  The 
pnticuC  passed  urine  and  tmcQa  under  her ;  and  Iny,  in  the  julu^o.^  with 
open  mouth,  half -shut  eytft,  and  stertorous  breatliing,  fully  comatose. 
Pulse  114-120.  In  the  uftemoon  no  lit  occurred:  in  the  evening  the 
pntient  \\M  still  somnolent,  but  completely  contK-iuitii :  pulse  9fi.  The 
foce  was  intensely  ct;dcinatou8 ;  in  other  jmrts  the  a^denia  had  nudcrgone 
no  ehangr.  Naxt  morning  ahe  comphiiupd  of  grunt  woakneas  and  pn^stra.- 
Hnn,  an  that  movemcnta  were  only  uceompLiflbed  with  murli  elfort  and 
]Miin.  The  organs  of  sense  were  no  longer  disturbed,  and  ihu  pains  in  the 
iiood  leas  intense.  Ou  the  following  day  there  wan  ame.ndmt'nt,  but  atiU 
the  sense  of  fntigne,  proattatinn,  Atid  apathy,  continued.  The  conditioa 
then  hcrame  cliaiigeahle  ;  the  hijidacho  sunictimea  vanijihed  altogether. 
Neverthel c^u^  nn<l  in  apite  of  abuudant  secretion  of  urine,  tlie  dropsy 
Increased  conitiderftbly. 

On  the  4th  of  (Jclober  there  occurred  n  slight  rigor  and  severe  headache  ; 
during  the  afternoon,  great  dysyintea  »ct-in,  with  a  higli  degree  of  somno- 
lence.  At  3  p.m.  six  ouncea  of  blood  were  withdrawn  by  voneiiection. 
At  6  p.m.  there  w«a  vomiting,  whirh  rtictirred  several  limes;  and  .iIkkU 
nine,  a  violent  eclamptic  attack  occnrri'd,  which  rtsombled  the  prenous 
once,  and  was  foUowetl  by  comu.  The  fits  retnme<l  during  the  night  and 
the  following  day  abuut  twelve  limcfl.  The  pupil,  during  the  itaroxysma, 
waa  neither  dilated  nor  contnicteil,  it  was  only  feebly  t^nttilivti  tu  light. 
The  adniiniatrotiou  of  Ciilrtuiel  oncl  jalap  r.ccasioned  copious  etouls  :  ami  oo 
the  morning;  of  the  tlthlhe  patient  wa>i  cnnRcioiiB,  the  face  verj' codemutoiia ; 
&he  cnnipliiinLil  of  headnebe,  ond  van  liiyhly  ttj-uitbetic.  Ou  the  7th  Hnd 
bth  the  facial  ujdema  alill  increased,  and  the  arms  were  intensely  nnasan*otts. 
'n»o  Rscitef)  and  uedemft  of  tlie  feet  appearitl  slightly  diminished.  Slow 
knprovcmcnt  thou  took  place.     Ou  the  22Dd  thniateuiug  syuiptoma  ngoia 
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sppcarcf],  the  pains  in  the  head  bocAme  intense,  soninolcnce  ensued,  amlf 
frum  time  to  time,  tnitoliings  of  the  upper  txtrcmitics.  Again  all  theso 
passed  over  :  but  on  the  afternoon  of  the  Slut  there  was  a  slight  fit  of 
convulsions,  folhiwed  hy  vomiting  tvit:u  ;  at  5  ]).m.  nn  eelamptie ]tarnxysm 
of  great  twverity  occurred,  and  two  more  duriuKthoniKht.  In  the  intervals 
between  the  cotivultiivc  jinroxysms  the  p^ttieut  lay  completely  insensible, 
with  open  mouth,  stertorous  brwithinj;,  and  cyanotic  countenance.  Tlie 
teeth  were  covered  with  sorilea.  Both  pupils  were  strongly  contracted. 
Next  day  the  patient  was  agiiin  conscious,  but  dull  and  apathetic.  Tlte 
cunuteniuice  waa  very  (edematous  ;  pupils  sensitive  to  light.  This  alecpy 
indilTcreut  sUte  continued  through  the  ensuing  week. 

From  the  10th  of  Novemlwr  thf  visual  power  showed  great  distnrhaQco, 
and  the  condition  charged  about.  Sonietimoa  the  patient  could  easily 
count  finf;ens  aometimoa  ahe  could  do  io  only  imperfectly.  Fulac  woa  of 
natnral  qnicknesa,  small,  hard,  incomprea^dhle.  On  the  evening  of 
December  3nl,  there  comtneneed  again  a  aeries  of  convuUive  lita,  which 
continued  until  the  following  evening.  On  tlie  morning  of  tlie  £th 
vision  was  very  imperfect  ;  a  light  held  before  the  eyes  roiild  be  ftccn  with 
the  left  eye,  but  only  a  glimmer  was  risible  with  the  right.  The  ophOial* 
ni0M0[>e  showed  the  existence  of  retinitis  ajHiplcctica  in  both  eyta  The 
]>nticnt  now  continued  in  a  state  of  perpetual  aomnolenco  ;  but  nn  the 
night  of  the  18th  she  waa  seized  with  a  new  8.erie«  of  eclntiiptic  fits, 
which  wore  preceded  by  vomiting,  and  succeeded  by  excessive  prutttntlion. 
Tho  disorders  of  vision  still  varied  in  their  intensity.  On  the  Ilth  of 
January  a  violent  bronchial  catorrh  with  pDeumonim  brought  life  to  a  close. 

The  autopsy  disclosed  the  following  ; — 

Brain  highly  amemic,  otherwise  natunil ;  dropsical  eflfuaions  in  the 
serous  cavities.  I/eart  greatly  hypertrophied.  Lf/l  ^umj  nirdess  in  its 
np)ier  lube,  wdematoua  in  its  lower.     Jiiyht  htmj  cousnliilatt.-d  posteriorly. 

The  kidneys  were  iu  a  atata  of  (atty  degeueratiuu  with  beginuiiig 
gnmular  atrophy. 

The  urine  was  carefully  collected  and  cxnniiiie<l  while  the  patient  was 
andsr  olnen'atlon.  It  waa  throughout  cnpiuus  in  ([uantity,  even  dn ring 
the  MT«ni«t  unemic  attacks  ;  the  specific  gmvity  varied  from  3010  to 
lOH  :  the  nreo,  though  always  conbidembly  below  tho  normal  average^ 
did  not  sink  any  lower  during  the  paroxysms. 

As  a  rulc»  both  the  quantity  of  nrinc  and  the  excretion  of 
tirea  diminish  notably  at  the  period  immediately  preceding^  a 
unemic  attack.  Sometimes,  however,  very  j^retit  Ecantiness  of 
urine,  or  even  total  Bupprcssion  {in  aeute  Bright's  disense) 
may  exist  witliout  evoking  any  uneraic  s)-n)ptoms.  In  a  case 
of  scarlatinal  dropsy  related  by  Bienuer,  complete  8Uj)pression 
of  urine  ccmtinued  for  5  days  without  nra.Mnia  ;  then  followed 
a  furtlicr  period  of  4^  days  in  which  urine  was  secreted,  but 
only  in  the  scantiest  pro|:»ortions  (a  few  tea-spoonfuls  a  day), 
and  yeb  no  unumia.    At  ihe  end  of  Ibis  second  period,  the 
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urine  bejnn  to  flow  Bbnixlantly  for  a  short  time,  and  then  ag'ain 
became  scanty.  Three  days  later  nrajmic  coma  set-in,  followed 
by  convtilsiona,  which  proved  fatal. 

Uraemic  voviifirtff  fptd  dmrrhra  are  common  phenomena  of 
Blight's  disease.  The  vomiting  which  occurs  in  that  disease 
is  not,  of  course,  ulways  iinemic.  The  digestive  functions  are 
noia))ly  impaired  throaghout  the  complaint,  and  a  hca^-y  or 
indigestible  meal  may  at  any  time  he  rejected  as  in  dytupeptic 
states  from  other  cansea.  When  the  vomiting  is  really  uraemic, 
it  takes  place  without  reference  to  the  nature  of  the  contents 
of  the  stomach,  and  is  otl  repeated  or  incontrollable  ;  the 
Tomited  matter  is  a  watery  fluid,  eitJier  distinctly  ammoniacal 
to  tlie  smell,  or  (if  acid)  evolving  ammonia  freely  when  caustic 
potash  is  added  tliereto.  The  alvinc  dejections  are  aimilarlj 
characterized  when  duo  to  tlio  same  cause. 

Paroxysms  of  dyspnfw.  belong  to  the  least  frequent  forma  of 
unrmic  disturbance — il'  indeed  such  attacks  have  at  any  time 
a  genuine  claim  to  the  designation  nnemic.  Fonmier  citec 
some  cAfics  of  this  kind.  Only  the  following  somewhat  doubtftil 
example  has  fallen  under  my  observation.  Tlie  case  is  furtlier 
remarkable  on  account  of  a  transitorily  ammoniacal  state  of 
the  urine. 


W.  It.  S.,  a  railway  porter,  »t  ."JS,  was  nf^mittrd  into  the  Manchester 
Infinnarj*,  Dec.  6th,  1860.  He  was  a  stontly-tnade  man,  who  htn\  led 
an  tiitcnip*Tntc  life.  }!c  ha»i  bcr-n  reninrkahly  Iiealthy,  anrl  hml  «»cim?ly 
eviT  lost  ft  <laj'*8  work.  Two  months  Wfon:  itimi»tion  his  Vgs  iK'pin  to 
twtill  and  ilien  hii*  face.  Hti  continiiefl  to  follow  his  ctnplojtncnt,  though 
with  difficnlty,  until  two  days  befnro  his  admission. 

On  admiwion,  there  was  general  anasarca  of  moderate  degree;  palUd 
features;  enlai^ptl  heart;  cupinus  urine,  bcantily  alhuuiiuuiis,  with  tin 
abundant  deposit  of  granular  and  transparent  ca»ts,  and  renal  ejitthulium, 
Neither  casts  nor  epitliclium  »iiowed  any  sipnfi  of  fattj*  degenrratjan.  The 
mine  watt  liumetinies  highly  acid  and  deposited  uruteti ;  ut  other  times  It 
wna  highly  aniniouiacal  when  voided. 

On  l>fc.  27th  there  occurred  a  fnidden  and  most  intense  paroxysm  of 
difficulty  cf  breathing,  which  threatened  HuQucation.  It  resembled  in 
every  respect  a  paroxysm  of  siwsmrMlic  luthma,  and  lasted  6to  houra.  It 
tbc'ii  pa^t«(^d  away,  and  did  not  return  again  with  the  same  intensity  ;  though 
ab'^hter  attacks  of  a  tjirailnr  nature  occura'd  on  two  oUior  occaai^ma. 

On  Jnn  11,  1^61,  rvpcotcd  vomiting  took  place  :  there  was  aIm  a  sorore 
eon^h  with  a  watery  exiwct^tration  and  incrcoiiiitg  weakiwM.  SmnnoleoN 
thou  aet-in ,  whit:h  gradu&lly  poased  iuto  coma  and  proved  fatal  in  three  day  a. 
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The  aiUopfy  bliowed  hypertrophied  UftwntricUi  thirVened  niitml  valvo ; 
abnntlaiit  loose  vegeUtiuus  ou  the  aortic  valves.  Tlio  riglit  auricle  ind 
Tontricl©  were  filled  with  a  firm  volmninous  yellow  fibrinous  clot.  With, 
the  exceptioii  of  denso  oedema  of  the  inferior  lobe  of  tho  left  luu^  tho 
Ksqvtmfory  wguu  proaentod  uoihtn^  abnormal,  'flio  lcidney$  u-ere  found 
granular  with  commencing  atropliy.  Tho  lower  oxinary  panages  were 
quite  free  from  disease. 

The  amTDontncal  state  of  the  arine  p<Tm8ted  in  tlua  patient  for  several 
SQGcessivo  days  ;  and  altiiough  the  secrution  wus  »o  clmrj^i-d  with  carbonate 
of  aoimonin  tliat  il  luid  a  pungeut  Hinell,  and  vtTurvekced  freely  with  acids^ 
when  quite  fre^U,  tho  patient  experienced  uo  paiu  or  uneasinnie  about  the 
bladder  nur  during  the  act  of  uicturitiou — which  won  not  unduly*  frequent. 
The  nriue  rontnined  no  pus.  The  nninionia  in  this  ease  must  have  been 
derived  directly  from  tho  blood,  and  not  produced,  ok  is  usual  in  ammoitiacal 
unnes,  by  tnoafonnation  of  urea  in  the  lower  urinary  passages.  Such  on 
occurrence  betokened  a  free  genenittou  uf  ammonia  iu  tlio  blood  ;  there 
were  no  unrniic  Hyiuptoms  on  the  days  when  the  urine  was  oniaioniacol. 
Did  the  climinatioD  of  anunoniuby  the  kidneys  stave  off  nncmic  accidents  t 

Theories  of  ummia. — ^The  absence  oF  anatomical  lesions  in 
the  brains  of  persons  who  die  of  nrsemic  coma  and  convulsions 
has  constrained  pathologists  to  look  elsewhere  for  their  de- 
termining cause  ;  and  bj  general  agreement  it  has  been  assumed 
that  tlmt  cause  consists  in  certain  alterations  in  the  composition 
of  the  bitxid,  ftxtm  the  accumulation  in  itof  theexereiuenlitioua 
matters  which,  in  the  healthy  state,  are  removed  oat  of  the 
body  by  the  kidneys.    The  blood  tlms  |K>isoncd  is  no  longer 
cujMibleof  miuisteriu*^  to  the  tnm(|uiland  healthy  operntions  of 
the  ncrvo-muscular  system,  and  en^'endors  the  various  abnormi- 
ties of  motion  and  sense  which  have  been  just  described.     The 
doctrine  of  uraemia  or  ttrinaemia,  thus  broadly  stated,  rests  on 
the  following  uuthenticat^^d  facts  : — (1).  Suppression  of  urine 
fi'om  any  cause,  is  followed,  sooner  or  later,  by  insensibility  and 
couvukionfl  ;  animals  whose  renal  arteries  or  ureters  are  tied, 
or  whose  kidneys  are  removed,  perish  witli  similar  symptoms  ; 
(2).  Certain  excrementitious  substauoos   have  been  fouud  in 
great   excess  in  the  blood  of  iiersons  suifcrin^  from  nncmic 
sytaptoms,  namely,  water,  oreSy  creatine,  creatinine,  and  the 
extractives. 

But  pathologists  have  not  been  content  with  this  general  ap- 
preciation of  the  mjitter,  and  have  striven  to  trace  the  pheno- 
mena to  tho  presence  of  some  one,  or  the  derivatives  of  some 
one,  of  these  exuremeutitioas  substances  in  the  blood.    It  will 
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not  bo  necessary  in  a  practical  work  liko  the  present  to  enter 
fully  into  the  controversies — still  undecided — which  have 
ariaen  on  this  subject.  It  will  suffice  to  indicate  the  different 
views  which  have  been  enunciated ;  and  to  exprcps  ray  own 
conviction,  after  a  careful  review  of  the  observations  and 
experiments  atlduced  on  all  hands,  that  none  of  Hie  cxclasive 
theories  of  urseraia  have  made  good  their  claim  to  acceptance, 

Hftimnond  and  llichanison,  following  the  original  notion  of 
"Willis,  contend  that  the  special  |)oi8on  in  these  cases  is  urea.* 

Frerichs  maintains,  on  the  other  hand,  that  urea  ia  itself 
innocuous  ;  that  it  may  be  injected  into  the  veins  of  animals 
n'ithout  detriment ;  that  the  mischief  in  urtemia  arises  from 
the  transformation  of  the  urea  accumulated  in  tlie  blood 
into  carbonate  of  ammonia,  and  that  the  carbonate  of  am- 
monia BO  generated  is  the  imniodinte  excitant  of  the  nervoua 
sjTTiptoms,  Frerichs  upholds  this  doctrine  by  two  pro- 
positions which  he  claims  to  have  proved:  namely,  (1), 
that  carbonate  of  ammonia  invariably  exists  in  the  blood  of 
anemic  patients,  and  in  that  of  animals  rendered  unemie  by 
removing  their  kidneys,  and  can  even  be  (liscovcred  in  iheir 
expire*!  air  ;  (2),  That  carVionate  of  ammonia  injected  into  the 
veins  of  healthy  animals  produces  Ht«  of  convulsions  with  in- 
tervcning  pauses  of  coma,  exactly  resembling  genuine  unumio 
attacks. 

Treite  snggestod  a  modification  of  this  view.  According 
to  him  urea  ia  not  transformed  in  the  blood-ressels,  bat 
is  first  vicariously  excreted  into  the  alimentary  canal:  here 
it  is  s|>ee<lily  converted  by  the  gastro-iiitestinal  mucus  into 
cari>onate  of  ammonia  ;  the  carbonate  of  ammonia  so  formed 
is  then  absorbed  into  the  blood,  and  produces  ita  poisonona 
cfTectfl.  That  urea  is  excreted  by  the  intestines  in  firighi'a 
disease  is  nndoubted,  and  its  swift  conversion  into  carbonate  of 
ammonia  has  been  proved  experimentally  by  Bernard.  This 
theory  of  Troitz  funiishes  at  least  a  rational  explanation  of 


*  Richtrr  found  Umi  •olnttoni  of  nnm  (30  prr  o«nt.  i  tpplwd  dirtoilj  to  the 
ft^t«ti«  nerrn  of  frog«,  prrMliioei]  onl^  slight  aod  nncorUin  ooaralckna  of  tbo 
iuu»el»«,  far  infrrlor  to  ihucv  pntduo^l  by  «  solution  of  oommoa  wlu  A 
Mtufftted  ■ohitiaii  oi  onii  produocd  no  outtvuluuas  «i   kIL— (F.   RiehUr — 
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tireemic  vomiting  and  diarrhoea,  and  of  the  presence  of  the 
volatile  alkali  in  the  matters  8o  dlsclmrged. 

Since  the  theory  of  Freriulis  wus  lii^st  promulgated,  however, 
it  lias  been  ascertained  by  Richartlson  and  Hammond  that 
ammonia  nutai'ally  exists  in  the  blood  of  healthy  animals :  and 
all  subsequent  observers  (with  the  sole  exception  of  PctroU') 
have  failed  to  discover  in  the  blood  of  animals  rendered  ursemic 
by  the  removal  of  their  kidneys  any  larger  amount  of  ammonia 
than  exists  in  the  healthy  state.  It  has  been  likewise  shown 
that  other  substances  than  carbonate  of  ammonia  (chloride  of 
sodium,  urine,  and  urea)  ore  capable,  when  injected  into  the 
blood,  of  evoking  comatose  and  convulsive  phenomena. 

The  recent  experiments  of  Oppier,  Schottin,  Perls,  and 
Zalesky,  seem  to  have  given  the  coup  de  grdet  both  to  the 
anunonia  and  to  the  nrea  theories  of  uriemia ;  and  they  indicate, 
in  a  verj*  clear  manner,  that  urajraic  manifestations  depend 
mainly  and  essentially  on  the  accumulation  in  the  blood  and 
tissues  of  those  primary  products  of  tisane-metamorphosis 
(creatine,  creatinine,  and  other  extractives),  whicli,  in  a  later 
stage  of  histolysis,  are  converted  into  urea  and  uric  acid. 

Bnt  these  exi)eriment8  are  still  more  remarkable  for  their 
general  bearing  on  the  current  views  of  the  functions  of  the 
kidneys.  It  has  been  hitherto  supposed  that  the  ofRcc  of  the 
kidneys  was  merely  to  separate  from  the  channels  of  the  circu- 
lation and  transmit  to  the  urmc,  the  urea  and  uric  acid  which 
already  existed  pre-formed  in  the  blood :  but  it  now  appears 
•that  UTM  and  uric  acid  are  actimlly  prodttced  in  i/te  kidneys f 
and  that  any  traces  of  theui  found  in  tlic  blood  are  due  to  re- 
absorption  f'rum  the  urinary  chiumels. 

The  observations  on  which  tliese  unexpected  conclusions  ore 
based,  arc»  briefly,  the  following  : — 

Opi'lrr*  found  thnt  urea  vas  much  mora  abundant  in  the  MdwI  of 
niiiniiilA  whose  urctcn  had  been  tied,  than  in  the  blood  uf  those  which  had 
been  deprived  of  their  kidne}'B  tnephrotomiMd). 
The  experiments  of  Perhit  on  rabbits  showed  thnt  nu  accumulation 
_  of  urea  took  place  in  the  tiwues  of  nr-plirotoiaJAed  Jininial<< ;  wla-rwia  in 
^^ft  auininle  wIiorq  nrolen  bad  boeu  Uguturcd,  urea  nccuuiuUted  npidly,  and 
^^g  waa  most  abundant  in  24—48  hours  after  the  operation. 

L 


*  Beitr  i.  Lehre  t.  d.  tJni&ia. 
t  Beitr.  t.  Ijehre  r.  d.  Ur&iuie. 


Arch,  t  path.  Anftt.  BJ.  xxi.  p.  260. 
Konifsberg.  Med.  JaUrb,  Dd.  It.  p.  60, 
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The  Dbsenmtumi  of  Zal«aky*  on  dogs,  birds,  and  BcrpeoU  an  yet 
r«niArkftblc. 

In  dogB,  ho  fitHTiii  that :— 1.  The  quantity  of  area  in  tholiloml  nf  hru] 
and  of  iio]ihrotoniim>il  duj^  wn.=i  HlTnoi.t  the  same  ;  and  Ihot  thvrcforo, 
nova]  of  tho  kidneys  had  no  influence  in  incrooaing  the  urea.     2.  A 
hgniuro  of  tho  urctcns  utan  woa  always  found  considerably  increased  in 
tho  blood,  the  lynipti.  in  Lbe  contents  of  tho  Btoniiv'h  uml  inlestiaos,  aud 
Mpecially  in  the  tiAKues.      S.  Accuniulatiou  uf  a  lurf;c  i]uimlitj  uf  uroa  ia 
the  blooil  did  not  increaac  the  ammonia  in  lite  htood.     4.  Creatine 
alnuya  con&idcrably  iuoruuaod  iu  the  muw^lcj  dfUT  ncfilirotoniy. 

In  birdft,  neiihrotomy  watt  found  to  be  on  impractiaiblt'  operation; 
ligature   of  the  urrtere  proved  an  easy  proceeding.      Tlie   experiment 
ou    binifl    (fowls    and    gut-se)    yii'Mwl     the    folluMing    re.sulta : — 1. 
healthy  binln  no  trai><^a  of  urir  acid  or  nnsa  rouM  be  dinL'ovrrad  in  th* 
blood.     2.   Ligntiire  of  the  unitera  cauued  doatb  from  uraiuic  coma  in  20—^ 
37  hnuni :  tliis  ojienition  wo^t  alwayH  followed  by  most  abundant  depoai 
of  urotuA  in  tho  fliiiil.s  find  siilid  tiMHUCH  of  the  Itody.  Thr'ne  dcptmits  show 
themselves  not  earlier  than  twelve  hour*  nfler  the  oiwrution,  oiiil  wen*  t 
xnoru  nbnndant  the  longer  the   animal  livetl  after  tho  opemtion.     T! 
df'patitA  tirftt  appeareil  iu  the  lymphittic  system,  then  in  the  bliwd  and 
the  othiT  ttMuua.  3.  The  depr.sita  first  appeared  in  and  abuut  the  liidne 
and  thon   spread   from  these  as  u    centre.     The  lymphatic  rusHuls   w 
gorgi-d  with  white,  amorphons  or  cr>' stall ine,  umteo,  and  the  wrous  mc 
brunes  of  the  abdomon  and  thorax   thickly  eucruxted  with    the 
4.  No  increase  of  the  ummuuia  in  the  bluod  Lould  )>u  Jrircted. 

In  »eri>cuts,  both  ne[thrutomy  and  ii>^tiiro  of  the  ureters  were  found  to 
be  easy  oiH<[ations.  Tlie  followiug  n-tiults  wore  obtained  : — 1.  Tlie  blood 
nud  lia.sucb  uf  sur|>cntb  ctmtain  no  traeen  of  uric  acid  in  the  nurtiml  stal 
2.  Nephrotomised  serpents  lived  IS— 2-1  dayii ;  ligature  of  tlie  tire 
caused  duath  in  abuut  26  days.  3.  In  uephrotomiscd  seritents  no  uric 
or  urates  was  found  after  death  in  any  jiiirl  of  the  body,  except  a  )im< 
quantity  iu  th«  c!oacJ^  where,  pn^i^nmubly,  it  existed  before  the  opcratioBj 
4.  After  death  from  ligature  of  tlio  ureters,  oU  the  organs  aud  tiasnos  w 
found  strongly  iufillmted  with  urateo,  which  funned  tliick  white  cru 
and  |mtchcd  uu  all  the  mucous  uud  serous  membranes,  iu  the  joints,  in 
upon  the  kidneys  liver,  heart,  an<l  f^iileen.  By  chemical  ouwlysiii  u 
arid  was  also  abuudautly  found  in  tho  luugs,  muadea,  and  lliruughoi 
tho  body. 

Dr.  0.  Recfi  believes  that  the  tenuity  of  tlie  blood  in  Bri^hl 
disease  in  not  without  influence  io  the  |irodnction  of  the  cerebi 
symjitoms.     Traube  has  still  furtlier  developed  this  idea,     Ho' 
contendfi  tluit  the  watery  state  of  tlie  blood  predinitoses  to  in- 
terstitial transudations;  that  the  li\'j>ertropliy  of  the  left  ven* 
triclc  ino-TeaftCft  enormously  the  lateral  pi-essure  in  the  arterii 
Bystcm  i  that  when,  from  any  cause,  a  still  fartlier  increase 
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the  tomiity  of  the  blood-seram  ocxiurs,  scroua  transudation 
takes  place  through  the  cerebral  caitillaries,  ami  gnvfifi  rise  to 
oedema  of  the  brain.  This  cedema  causes  compression  of  the 
minute  cerebral  vessels,  and  detonnines  an  ana?mic  state  of 
brain,  and  thereby  uroemic  convulsions  and  coma.  He  is  further 
of  opinion  that  the  symptoms  arc  of  a  comatose  character  when 
the  oedema  and  ana-'uiia  aU'ect  the  hemibpheres,  and  convulsive 
when  the  central  ganglia  are  the  pails  affected. 

None  of  these  theories,  considered  excInBively,  explains  aatis- 
factcirily  the  protean  phenomena  of  uncmic  intoxication,  as 
witnesswl  at  the  bed-side.  The  subjects  of  Bright's  disease 
suffer  under  a  deep  abnormality  in  the  comjwsition  of  the 
blood  and  tissues.  The  blood  is  unnaturally  watery  and  poor 
in  albumen  ;  the  blood  and  tissues  are  unnaturally  charged 
witli  the  primary  histolytic  products  (creatine,  extractives,  &c.), 
and  with  excrementitious  urinary  compoonds  (urea  and  uric 
acid),  perbaps  also  witli  the  products  of  the  decomposition 
of  some  of  these.  This  state  appears  to  induce  in  the 
nervous  centres  a  proneness  to  sudden  disorder  and  loss  of 
equilibrium.  A  crisis  may  at  any  moment  be  brought  about 
by  an  exaltation  of  one  or  several  of  the  disturbing  elements, 
or  by  a  Bupervention  of  some  new  and  different  cause  of 
irritation  (hysteria  menstruation).  A  similar  hyper-wnsitive 
8tat«  of  the  nervous  system  prevails  naturally  in  eai'ly  life  j 
and  an  irritation  which  would  be  of  no  moment  in  an  adult 
(teething,  worms,  embarrassed  digestion,  cutaneous  in*itation, 
&c.,)  suffices,  in  an  infant,  to  awaken  c^Dnvulsive  and  comatose 
phenomena  cbsely  resembling  those  of  uraemia. 

DIAGNOSIS  AND  PROGNOSIS, 

Dingnosia, — Under  ordinai-y  circumstances,  chronic  Bright's 
disease  presents  symptoms,  and  a  condition  of  m*inc,  so  cha- 
racteristic that  it  can  scarcely  be  confounded  with  any  other 
malady,  Kven  when^dropsy  is  absent,  a  persistently  albuminous 
state  of  the  urine,  apart  &om  heart  disease,  hardly  belongs  to 
any  other  condition. 

Temporary  albuminuria,  as  we  have  seen  (aee  Congestion  of 
the  Kidneys),  oi'curs  occabionally  under  a  variety  of  intlamma- 
tory  and  icbrile  conditions,  without  structural  cliangcs  of  any 
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irajHirtance  in  tlie  kidneys.  These  cases  differ  from  Brieht's 
disonse  in  the  absence  of  dropsical  effusion  ;  the  quantity  of 
albumen  is  also  generally  very  snmll ;  the  excretion  of  urea  is 
natural  or  even  excessive  instead  of  being  diminished.  "When 
defervescence  occurs,  it  is  speedily  followed  by  the  total  dis- 
appearance of  albumen. 

The  real  diagnostic  difficulties  lie : — {a)  in  distingnifihing 
acute  and  curable  cases  from  chronic  couiiniicd  ones ;  (b)  in 
deberininiug  tlie  precise  anatomical  changes  going  on  in  the 
kidneys  ;  and  (r)  in  detecting  the  disease  when  it  is  encountered 
masked  by  an  inflammatory  complication  or  a  uremic  paroxysm. 

(a)  The  case  mast  be  considered  as  belonging  to  thecJironic 
and  confirmed  class,  if  the  disease  have  crept  on  insidionsly,  or 
if  it  be  found  complicated  with  chronic  phthisis,  caries,  long- 
continued  suppurations,  constitutional  sy|>hilis,  enlarged  liver 
or  spleen,  or  hypertroj^hy  of  the  left  ventricle. 

If  the  invasion  have  l.^oeu  acute,  and  the  albnminnria  still 
linger  after  the  abatement  of  the  febrile  symptoms,  time 
becomes  a  necessary  element  in  the  diajaiosis.  With  everyday 
that  passes  by  without  diminution  of  albumen  in  tlie  urine,  the 
fear  grows  stronger  that  the  disease  has  become  contirmed.  In 
such  a  conjuncture  the  character  of  the  urinary  dei>oait  supplies 
important  information.  If  the  epithelial  elements  and  blood 
coqiuscles  continue  to  be  ft-cely  discharged,  and  no,  or  only 
trifling,  signs  of  fatty  changes  apj>ear  in  the  renal  derivatives, 
there  is  good  reason  for  confidence  that  tlie  observer  has  to  do 
with  the  declining  stages  of  an  acute  disorder.  If,  on  the 
other  Laud,  albumen  persist  in  considerable  quantity  after  the 
pyrexia  has  passed  away,  and  after  blood  has  ceased,  or  almost 
ce-ascd,  to  appear  in  the  urine,  it  is  probable  that  the  disease 
has  lapsed  into  a  chronic  and  confirmed  state  ;  and  if,  in  midi- 
tion  to  tlieso  untoward  signs,  the  deposit  exhibit  marked  &ttj 
change,  that  probability  becomes  a  certainty. 

It  must  not  be  forgotten  that  patients  suffering  from  chronic 
Bright's  disease  are  subject  to  occasional  febrile  eiacorbationa, 
in  which  the  urine  l>ecomes  scanty,  high  coloured,  and  ]>erha|i6 
bloody.  Such  exacerbiitions  arc  liable  to  be  confounded  with 
the  acute  disorder  ;  and  when  there  arc  no  clear  indications  of 
clironicity  in  the  previous  history,  in  the  character  of  the  renal 
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derivatives,  or  in  the  co-existence  of  complications,  the  differen- 
tial diag^nosia  of  the  two  conditions  nmy  be  quite  inipracticuble 
until  the  lapae  of  time  shall  have  clearcil  up  tlie  ambipiity. 

(h)  For  the  differential  diagnosis  of  tlie  different  tyj>os  of 
degeneration  going  on  in  the  kidneys,  the  reader  is  referred  to 
the  synopses  of  distinctive  symptoms  furnished  in  the  first 
section  of  the  present  chapter  (pp.  318,  '321,  326), 

(r)  When  the  case  comes  under  notice  for  the  first  time, 
masked  by  an  infiamraatory  complication  (pneumonia,  endo-,  or 
peri -carditis,  &c.,)  a  clue  to  the  primary  disorder  must  bo 
soufrht  in  the  previous  history  of  the  case,  and  in  the  associated 
symptoms.  When  dropsy  (or  the  history  of  any)  is  absent,  the 
primary  renal  disease  is  apt  to  be  overhxtked,  and  tlie  case 
regarded  as  one  of  simple  inflammation  of  the  organ  affected  : 
the  urine  (in  such  eases)  assumes  a  febrile  character,  nrca 
becomes  abundant  in  it,  and  its  specific  gravity  rules  high.  If, 
under  such  circumstances,  the  quantity  of  albumen  in  tlio  urine 
l>e  but  small,  the  absence  of  Hright's  disease  may  be  counted 
on  ;  but  the  converse  deduction  is  not  invariably  wairanted. 
In  pneumonia  I  have  seen  the  urine  for  some  days  "highly" 
albuminons  without,  as  the  sequel  showed,  the  existence  of  any 
renal  degeneration.  In  pleurisy  and  pneumonia  (and  especially 
the  fonner)  the  simultaneous  implication  of  the  two  sides 
furnishes  a  strong  ]ircsTm3ption  (supposing  the  urine  be  albu- 
minous) that  the  inflammation  is  not  simple,  hut  secondary  to 
renal  disease.  The  existence  of  cardiac  hypertrojiliy  witliout 
valvular  diBea.se,  or  of  notable  anaaraia,  also  favours  the  supj>o- 
fiition  of  Bright's  disease. 

Tlie  differential  diagnosis  of  ursemic  coma  and  convulsions 
has  been  already  fKiinted  out  (see  p.  351). 

The  absence  of  casts  in  an  albtirainous  urine  gives  no  security 
against  the  existence  of  renal  degeneration ;  indeed,  this  ab- 

Lsence  is  generally  more  apparent  than  real.  When  the  casts 
are  few  in  number,  and  small,  they  subside  very  imperfectly, 
and  are  apt  to  escajKi  detection,  even  with  the  most  cai'eful 
examination.*  In  other  cases  the  absence  of  oasts  is  only 
: 


About  two  jMira  ftgo  T  was  conBa1t«d  hj  a  mmlical  roAD  who  was  aalToiing 
nm  pcn-istunt  albaminaha.  He  bimiclf,  and  anoUier  practiliouer  wtio  nob 
well  iMXUsWined  to  loch  iuquirica,  had  jTaileti,  tJiei  re{>«ftled  exauiiaatiooA,  to 
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temporary ;  and  I  have  known  it  most  absolute  in  somi 
those  sad  liopelcss  ca^cs,  where  the  ronul  diHea.se  is  the  uliimat 
ui^hot  of  an  intractable  fitmmous  or  syphilitic  cachexia. 

PrognosU. — The  prospects  of  a  patient  suffering  from  con- 
finned  chronic  Bright's  disease  are  exceedingly  glot)my.    The 
t«atural  changes  in  the  kiibiei's  aa*e  of  a  kind  that  do  not  admilH 
of  reparation.     The  Malpiixhian  bodies  become  enveloped  uS 
an  exudation  of  low  plastic  matenalf  of  which  the  only  tendency 
ifi  to  pro^i^rcssive  contraction,  and  the  tubuli  are  either  blocked 
up  with  tibriuous  plu^s  or  Bhrivelled  into  useletis  fibres.    The 
gland  is  not,  however,  ci|UiiIIy  airected  tJirou<(hout  all  its  parts, 
and  the  less  injured  portions  carry  on,  inn)erfectly,  the  dqion^— 
tire  functions.     As  the  sounder  |)ortions  become  more  an^J 
more  involved — and  there  is  an  almost  inevitable,  though  slow, 
tendency  to  this — the  work  done  by  tlie  kidneys  grows  less  and 
less,   and  the  blood  is  more  and  more  contaminated  with 
histolytic  and   urinous  elements,  nntil   at   length  a  limit  is 
approached,   which   is  incomputibie  with  life.      Long  before 
this  extreme  limit  is  reached,  however,  death  is  brought  about 
in  a  large  number  of  caBcs  by  one  or  other  of  the  nimierous 
complications  to  which  the  subjects  of  renal  degeneration  are 
obnoxious. 

In  certain  more  favourable  c.ases  the  structural  chinges 
cease  to  advance,  the  di'opsical  elTubions  (if  any  existed)  are 
absorbed,  and  the  condition  of  the  patient  remains  stationary, 
perhajis  for  monttis,  i>erlmp8  for  years  \  and  he  may  be  able, 
with  projxsr  precautions,  to  prolong  existence  in  fair  comfo 
and  even  to  pursue  light  nvcwations,  for  very  considcrai 
periods  of  time.  Oases  protracted  to  fire  and  six  years  are 
uncommon,  and  a  few  instances  are  recorded  in  which 
patient  has  sui'vived  for  ten,  fifteen,  and  even  twenty  years 
The  tenure  of  life  under  these  circumstances  is  e-vceediu 
precarious,  and  an  imprudent  indulgence  or  exijosare 
bring  life,  in  a  few  hours  or  days,  to  the  verge  of  dcHtinictio; 

detect  a  iiDgle  cut  in  tiie  urine.     The  vpeclmeu  of  urine  wnt  to  me  wu 
aatde  for  iwelre  bonn  iu  an  apprupriiiU  arinc'Klam.  At  the  rod  uf  Uint  i 
I  could  uot,  after  Ioiik  itearcbitig,  discorer  a  sintrle  cast.   Next  dAy,  b^'WcTcr. 
urine  depoiibcd  an  abuodaoi  sediment  of  very  iuuiat«  urioacid  cr^-HuUa, 
agftio  BvartibiiiK  fur  conU  I  found  several  without  difficulty — the  prootpitat 
of  tb«  orio  acid  bad  carried  tbeio  dowa. 
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the  patient  walks,  as  it  Trere,  on  a  sluin)>ering  volcano, 
which  may  at  any  moment  waken  it&  fires  with  a  Msd 
exiilosion. 

But  altbonf^h  the  final  projniosis  in  chronic  and  confirmed 
cases  is  tlins  unfavourable,  the  immediate  prospects  of  the 
patient  may  be  fair,  and  there  ia  still  hope  that  by  judicious 
management  amelioration  of  the  more  distressing'  symptoms 
may  be  brought  about.  Except  in  tlte  nltimate  stages  of  the 
disease,  the  dyspeptic  symptoms,  the  irregularities  of  the 
bowels,  the  dropsical  accumulations,  and  tlio  bronchial  catarrh, 
may  be  combated  with  good  probability  of  success.  The 
following  example  is  a  striking  illuHtration  how  near  an 
apparent  cure  the  subsidence  of  the  symptoms  may  proceed, 
even  from  an  apparently  desperate  extremity. 

Mr.  B.,  a  iltsiKntr,  of  sober  hnbits,  tet.  S8,  consultetl  me,  May  9th, 
1862.  Ho  woa  sulfL-ring  fVom  gr«ni  and  general  rtnnitnrca  with  anritfa. 
The  urine  wu  acaoty  ami  intensely  ulbuininoiis.  There  was  an  ahunilant 
depofrit  of  tube-caata  anil  reniil  epitholium.  Thcao  Btructurea  exhibited 
the  appearances  of  advanced  fatty  degeneration. 

Till)  j>atient  stated  that  the  dropsical  syinptomi  had  exUted  a  twelre- 
mttnrh,  and  had  eoma  oa  gradually— first  in  the  feet,  then  in  the  face — 
without  known  canae. 

A  fortnight  after,  I  waa  reqiieated  to  see  Mr.  B.  at  his  own  hoiuie.  He 
woa  then  confined  to  bed  ;  the  swelling!!  had  coiuidertibly  increnaed  ;  the 
legs  were  tense,  and  incii]iahle  of  bein^  moved  from  excessive  i.eJema  ;  the 
peritonea]  efTnsion  wa*  very  grejit.  There  waa  severe  dyspuwa(<)rtliopnt&a) 
and  frequent  vomiting.     The  nhne  waa  almont  flnpprKsaed. 

Talcing  into  consideration  the  atate  of  the  iiriue-,  the  character  of  the 
deposit,  and  the  time  the  dinoaae  hud  ab-eatly  exiiited,  together  with  the 
threatening  gmvity  of  the  general  symptoms,  it  seemed  hanlly  possible 
that  the  patient  could  rally  to  anything  like  seeming  health  :  and  yut  Uua 
took  place.  Componud  jalap  jiowden)  were  administered  freely,  and 
blanket  Iwths  applied  dad}'.  C'upious  watery  motions  were  produced  ; 
the  Ivip*  bui'st,  and  au  immense  quantity  of  Jlnid  drained  uwuy.  Impruve- 
ment  went  on  steadily  in  tlic  course  of  the  ensuing  month  ;  in  September 
tlio  drupay  and  ascites  had  nearly  disappeared.  A  specimen  of  urine  (of 
which  thf  flow  WAS  copious)  was  sent  to  me  at  tltis  time  for  exatnlnation. 
It  was  only  slightly  albuminous,  and  aftvr  a  diligent  search  I  failed  to 
detiH^t  ady  coats, 

I  did  not  see  the  patient  after  this ;  but  Mr.  Briggs,  with  whom  I  saw 
the  rase,  informs  me  tlmt  shortly  after,  the  ]mtient  went  to  Waloa  ;  where 
ha  continued  to  improve  i  the  i»lema  disup|>eared  almost  entirely  ;  the 
appetite  i^turned  ;  and  the  strength  waa  bu  far  restoTvd  that  bo  waa  abto 
to  walk  fifteen  miles  in  a  day. 

On  his  rutimi  to  town,  however,  the  dropsical  symptoois  re-appcared, 
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and  increusetl ;  and  a  congll  9«t*in,  nccompauied  with  {mruleut  exiiecton- 
tiou.  The  pulmoiiar}'  symptoniK  grndunlly  ndvnucLMl,  nud  he  died  in 
September,  1863,  about  oigbteeu  nioutlis  after  I  hud  Urdt  seoa  hint 

The  favourable  and  unfaronrable  signs  in  Bright'a  disease 
hare  relation  to  the  state  of  the  skin,  the  duration  of  the 
diBeai^c,  the  degree  of  deviation  of  the  urine  from  its 
natural  quiuitlty  aud  -  coiujX)sition,  and  the  exititeuce  of 
complications. 

The  signs  which  indicate  that  an  unfavourable  termination 
is  not  far  distant  are : — obstinate  dryness  of  the  skin,  the 
urine,  which  had  previously  been  abimdunt,  becominc:  steadily 
scantier  without  proportionate  increaiie  in  tlie  specific  gravity, 
eridencc  that  the  disease  has  existed  some  ycai-s,  repeated 
recurrence  of  unemic  phcnomenaf  excessive  serous  efliit^ion, 
eiccKsive  cardiac  hypeilro])hy,  a  i^ersistcntly  feverish  state. 
Speedy  death  is  iudicated  by  the  breaking  forth  of  pneumonia 
or  pericarditis,  by  snppreRsion  of  urine  or  uncontrollable 
vomiting  and  diarrhtea.  The  absence  of  these  signs  may  be 
construed  in  a  favourable  sense,  as  indicating  a  stationary 
state,  and  the  probability  that  the  final  issue  may  be  yet  fur 
distant. 

An  excessive  proportion  of  albumen  in  the  urine,  although 
a  proof  of  the  activity  of  the  morbid  jirocess,  aud  therefore  a 
sign  of  evil  angur}',  is  nut  necessarily  proplietic  of  imjiending 
deatli.  In  a  case  which  I  saw  with  Mr.  Stephens,  the  urine, 
which  was  examined  almost  daily,  became  constantly  solid  on 
boiling,  for  a  i)eriod  of  more  thnn  two  months.  During  tliis 
period  the  patient's  condition  was  stutiouaiT  ;  he  was  then 
seized  with  fatal  pneumonia,  of  which  he  speedily  perished. 


THF.ATMKKT. 

In  the  management  of  cases  of  confirmed  Bright**  disease, 
three  objects  are  to  be  especially  aimed  at,  namely:  («)  to 
hinder  the  fm'ther  ejitension  of  the  structuml  chimges*  iu  the 
kidneys  j  (/;)  to  prevent  the  occurrence  of  uncmie  and  inflam- 
matory accidents  ;  and  (c)  to  palliate  or  remove  certain 
threatening  or  burdensome  B^Tnptoms  —  ansemia,  di\>i>sy, 
dysi>uptic  and  unemic  phenomena,  &c. 
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To  fulfil  the  first  indication,  the  conditions  nnder  which 
the  complaint  originated  must  be  carefully  traced  out,  and  the 
patient  removed  as  completely  as  possible  from  their  further 
influence.  lu  some  instances  this  is  pi*acticable  ;  us  when  the 
disease  follows  iutemperaucu  or  long  continued  exposure  to  wet 
and  cold.  In  protracted  Buppui'ationK,  necrosis,  caries,  joint 
disease,  stricture  of  the  uretlira  and  old  vesical  inflaiiunation, 
the  possibility  of  the  development  of  renal  dei^enoration  sliould 
be  kept  in  view  by  the  surgeon,  and  should  have  weiji:ht  in 
considering  the  propriety  of  operation.  In  all  sucli  atfections 
the  condition  of  the  urino  should  be  narrowly  watched  ;  and 
the  first  appearance  of  albumen  is  a  warning  that  the  oppor- 
tunity for  operative  procedui'es  is  slipping  away,  never  to 
return. 

There  is  no  evidence  that  local  connterimtants  of  the  severer 
class — issues,  setons,  moxas,  &e. — applied  over  the  kidneys, 
exert  any  good  ett'ect ;  and  the  ulcerations  they  sometimes 
leave  are  apt  to  prove  intractable.  Mustard  poultices  and 
tincture  of  iodine  may  be  applied  when  the  loins  are  the  seat 
of  aching  pain  ;  but  Uieir  influence  on  the  renal  lesion  is 
probably  nil.  Blisters  are  inadmissible  on  account  of  their 
specific  irritating  eflecta  on  the  urinary  system. 

The  patient  should  be  habitually  clothed  in  flannel,  both 
limbs  and  ti  mtk  ;  and  the  activity  of  the  skin  sliould  be  further 
encouraf!;ed  by  moderate  walking  or  carriage  exercise,  and  the 
occasional  use  of  warm  baths  and  frictions  of  the  surface. 
The  bowels  should  be  opened  at  least  once  daily,  and  the  diet 
should  be  light  and  nutritious.  Milk  agrees  well  with  the 
majority  of  this  class  of  patients,  and  may  be  freely  partaken 
of.  Two  or  three  glasses  of  claret  or  hock  daily,  or  a  glass  of 
sound  beer,  are  i)ermisRiblc  ;  but  the  stronger  wines  and  all 
spirita  agree,  as  a  rule,  badly,  and  should  not  be  allowed 
unless  special  circumstances  imperatively  call  for  their 
administration. 

Medicinal  agents  of  rolwrant  character  should  be  exlii1>ited 
from  time  to  time — but  especially  preparations  of  iron.  I 
bare  been  in  the  habit,  wlien  the  secondury  symjitoms  or 
complications  do  not  cull  for  ajjocial  treatment^  of  contenting 
myself  with  giving  15  or  25  di-ops  of  the  mnriated  tincture  of 
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iron  in  a  wine-glass  of  water  night  and  morninj^ — combined. 
in  cases  of  strumous  affinities,  with  cod-lirer  oil.  If  the 
tincture  produces  headaclie  or  disturbs  digestion,  some  other 
chalybeate  must  be  substituted — the  citrate  of  iron,  citrato  of 
iron  and  quinine,  the  8)Tupfi  of  the  phosphate  or  the  iodide  of 
iron,  the  saa;!iarated  carbonate  or  the  ferruin  redactum.  One 
or  other  of  these  pre[)an»iions  can  generally  he  made  to  agree. 
It  is  important  to  get  patients  with  chronic  Bright's  diseaec  to 
take  iron,  for  saturation  of  the  system  with  iron  is  the  best 
safegnard  against  the  profound  anscmia  which  is  a  fertile 
source  of  danger  and  diatresa  to  the  suiTerers  from  clironic 
renal  degeneration. 

Are  there  any  medicinal  snbstimces  capable  of  exercising 
control  over  the  quantity  of  albumen  lost  by  the  urine  ? 
Exact  observations  do  not  give  an  affirmative  answer  to  this 
question,  though  a  certain  reputation  hiis  been  gained  by  the 
mineral  acids  (especially  nitric  acid),  iodide  of  potaasiam, 
tannin  and  gallic  acid.  Dr.  Parkes  exhibited  lai-ge  doses  of 
tannin  aud  gallic  acid  without  producing  any  diminution  of 
albumen.  I  have  in  a  number  of  cases  used  gallic  acid  for  h 
period  of  many  weelis,  but  could  not  convince  myself  in  a 
sinLrle  instance  that  it  had  any  favournblo  influence  on  the 
excretion  of  albumen,  aud  in  some  instances  it  occasioned 
serious  gastric  disturbance.  Op[X)lzer  has  recommended  alum, 
and  the  trials  of  ilcUer  bupjwrt  this  recommcndat.ion. 

Knowing  as  we  do  that  persona  with  alhuminima  and 
degenerated  kidneys  may  preserve  passable  health  for  years,  so 
long  as  digestion  is  good,  the  Idood  not  too  impoverished,  and 
the  complications  kept  away,  the  practitioner  is  not  justified  in 
int<;rforing  too  actively  when  this  stationary  condition  is  main- 
tained ;  he  should  confine  himself  to  the  enforcement  of  sound 
hygienic  rules  and  preventive  measures.  The  patient  should  Ik» 
made  clearly  to  understand  that  he  is  to  treat  himself  as  a 
valetudinarian  ;  and  that  in  his  clothing,  his  eating,  drinking, 
exercise,  and  general  mode  of  life,  he  must  go  by  rale,  aa  the 
sole  condition  of  not  running  the  most  fatal  risks. 

The  most  effective  means  of  combuting  the  dropsical  fffustons 
are  hydragogue  cathartics  and  warm  baths.  For  genenil  use 
there  is  no  hydragogue  superior  to  the  compound  jalap  jKiwder 
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yriih  an  additional  quantity  of  the  bitartrate.  It  acts  quickly, 
and  procures  two  or  tLree  coi>ioU8  watery  stools.  The  objection 
to  its  use  is  the  n»nsea  and  sickness  wliich  it  too  often 
occasions.  To  diminish  this  inconvenience  as  much  as  jxjssible, 
an  active  dose  (for  an  ailaU.  jiii  of  the  bitartrate,  and  15  or  20 
grains  of  jalap  corrected  with  a  little  (finger)  should  be  admi- 
nistered early  in  the  morning  twice  or  thrice  a  week.  The 
operation  of  the  mediciue  paasca  over  in  a  few  hours  ;  and  the 
patient  has  leisure  to  recruit  himself  in  the  intervals  between 
the  doses.  Tliis  proceedin*^  is  less  harassing  than  to  keej)  up  a 
continuous  purgation  of  less  activity. 

Christison  speaks  in  high  terms  of  jjamboge,  which  he 
employed  in  doses  of  5  grains,  sometimes  7,  and  very  rarely 
9  grains,  every  second  day,  or  in  urj^cnt  circumstances  every 
day.  To  prevent  griping  he  had  it  finely  pulverized  with 
half  a  drachm  of  the  bitartrate  of  potash.  Colocjuth, 
scammony,  and  elateiium  have  also  been  employed  on  diverse 
hontk.  When  the  serous  aecunmlatiou  is  very  threatening, 
and  immediate  effects  arc  demanded,  no  remedy  is  su|)erior  to 
«lateriam.  It  may  be  given  in  doses  of  one-sixth,  or  one- 
fonrth,  of  a  grain  every  three  or  four  hours,  until  free 
evacnations  have  been  obtained.  In  the  employment  of 
purgatives,  it  must  not  be  overlooked  that  exhausting 
diarrhoea  sometimes  occurs  spontaneously  in  the  later  ]>oriods 
of  the  disease,  and  that  the  use  of  drastics  has  been  known 
to  originate  this  untoward  symptom.  It  is  necessary,  there- 
fore, to  watch  the  action  of  tlicse  evacuant*,  and  to  immediately 
desist  from  their  use  if  the  diarrhuia  show  signs  of  proving 
intractable. 

Warm  baths  are  unquestionably  the  most  effective  of  dia[iho- 
retics ;  they  not  ouly  promote  cutaneous  t ran s|>i ration,  but 
often  increase  tlie  seci-etion  of  urine  at  the  same  time.  They 
may  be  applie^l  in  all  their  varied  modifications — wanu  water, 
Lot  air,  steam,  or  the  blanket-bath.  When  one  modification 
fails  another  may  succeed.  Dr.  Liebemieister  describes  as 
hii^hly  effective,  a  method  of  applying  the  warm  water  bath,  by 
which  the  temj)craturc  in  gradually  raised  after  the  bather  is 
immersed.    When  the  patient  fii*at  enters  the  bath  the  tem- 

atare  is  98° ;  it  is  then  gradually  raised  by  the  admission  of 
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warm  water  to  108";  after  remaining  in  the  bath  about  thirtr- 
five  minutes  the  i>ntient  is  packed  in  hot  blanketa.* 

Unpleasant  consequences — headache,  sutlusion  of  the  face, 
unwonted  heat  of  skin — occasionaUy  follow  the  use  of  waroi 
baths,  and  maj  even  necessitate  their  abandonment.  Generally' 
these  inconreniences  diminiijh  us  the  remedy  la  repeated  ;  aud 
afler  a  few  trials  patients  with  chronic  renal  disease  nearly 
always  take  their  baths  with  pleasure  as  well  as  vith  ad- 
Tantage. 

Of  pharmaceutical  diaphoretics,  Dover's  powder,  James' 
powder  and  Hq.  Animon.  Acetatis  have  been  chiefly  used  ;  their 
effect  is  very  uncertain. 

Diuretics  are  of  much  inferior  value  to  purgatives  ;  but 
when  there  exists  a  tendency  to  spoutaneouti  diurrho^  or  to 
severe  gastric  derangements,  we  are  constrained  to  abandon  the 
latter  for  the  former.  My  experience  of  diuretics  has  not 
given  me  a  high  opinion  of  their  efficacy.  The  testimony  of 
authors  on  their  utility  is  conflicting.  In  jud^g  of  their 
effects,  some  observers  have  not  snfhcientlv  considered  that  a 
EjKrntaneous  diuresis  is  the  normal  outgoing  of  acute  renal 
dropsy  tending  to  recovery  ;  and  that  in  patients  witli  coq- 
tractiu^'  kidneys  profuse  diuresis  is  an  ordinaiy  feature  of  Uie 
quiescent  btate  in  the  middle  jierioils  of  the  disorder,  so  Uiat 
when  the  urine  bct'omca  scanty  and  the  dropsical  effusions 
increase  during  an  intercurrent  febrile  exacerbation,  the  r&- 
cstablishment  of  the  dinrcais  and  the  diminution  of  the 
anasarca  on  regaining  the  quiescent  condition,  must  not  be  too 
hastily  attributed  to  the  diui*etic  which  chanced  to  be  employed 
jwufling  the  pyrcxial  attack. 

Diuretics  of  the  most  opposite  classes  have  been  recom- 
mended by  different  writers.  Brifjfht,  who  hafl  but  slight  con- 
fidence in  diuretic**,  wns  in  the  hahit  of  prescribing  uva  ursi 
and  pyi'ola  umUellata.  Christison  relied  on  digitalis  combined 
with  cream  of  tartar.  Rayer  perceived  little  advantage  in 
digit^ilis  or  squills,  aud  he  found  that  thoy  almost  always,  at 
length,  deranged  the  stomach.   Uorsc-radish  tea,f  according  to 
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•  Prag.  TierteUAbwclir.,  1861. 

+  Half  an  ounce  of  tho  root  infuHnl  in  two  pinU  of  w«!er  vm  Ihe  dOM 
wiUi  which  JUyer  UituHj  htihu  ;  tUis  wai  ^nuliudly  ioor«aMJ  la  oim  and  OM 


TRE.'VTMENT. 


371 


^ 


lite  experience,  olfci'ed  of  all  diuretics  the  best  chance  of  suc- 
cess. Spnice  beer  ifi  a  much  more  ni^rceablc  bcvcraj^e,  and  its 
diuretic  netion  is  proba))ly  not  inferior.  My  coUeatfc,  Dr. 
Eason  AVilkinson,  has  repeatedly  obtained  good  results  l^om  its 
use  ;  and  on  his  recommendation  I  have  tried  it  myself  in  a 
number  of  cases,  -with  fuvom-ablc  effects  ;  it  ajn'ees  well  with 
the  stomach,  and  queaohes  tbe  thu^t,  which  not  unfre(iucntly 
torments  ]:»&tienta  with  Bnght*s  disease,  more  elTcctuully  than 
any  beverage  I  know. 

Tincture  of  cantharidea  was  employed  by  Dr.  "Wells  in  seven 
cases,  in  doses  of  30,  50,  and  even  60  Jro|»s  i»er  day,  with  good 
effect  in  five.  Rayer  also  reports  well  of  it  in  some  cases  ;  but 
he  adds,  not  without  reason,  *'  it  is  an  uncertain  remedy,  which 
might  be  dangerous  in  incxi>erieneed  hands." 

1  have  tried  in  my  own  practice  dandelion,  broom-tops,  and 
belladonna  witli  unsatisfactory  results. 

"Wlien  other  means  of  evacuating  the  dropsical  effui^ona  fail, 
and  tbe  tension  of  the  integuments  tlireatens  erj'thema  and 
gangrene,  there  is  yet  a  resource  in  acupuncture  or  incision  of 
the  legs.  This  rapid  and  easy  method  has  the  disadvantage 
that,  unless  stringent  precautions  are  taken,  the  punctures  are 
liable  to  become  the  focus  of  erysipelatous  inflammatiim,  which 
may  spread  uud  pass  into  sphiicelus,  with  disastrous  conse- 
quences. This  mishap  is  quite  as  likely  to  follow  needle 
punotores  as  incisions,  and  aiter  trial  of  both  plans,  I  prefer 
the  latter.  One  or  two  cuts  with  a  lancet  should  be  made 
lengthwise  in  the  calf  of  tlie  leg,  or  one  of  them  may  be  placed 
on  the  dorsimi  of  the  foot.  The  incisions  sliould  be  three- 
quarters  of  an  inch  long,  and  penetrate  fairly  into  the  subcu- 
taneous tissue.  To  prevent  erysipelas  the  following  directions 
should  be  cairicd  out ;  the  incised  member  should  be  wi-apj)ed 
in  hot,  muist  flannels  ;  these  sliould  be  changed  frequently — at 
first'  every  two  or  three  hours.  At  every  change,  the  legs,  and 
especially  the  incised  parts,  should  be  thoroughly  sponged  with 
warm  water,  and  the  flannels  which  are  soaked  with  the  dis- 
charge should  he  completely  cleansed  before  they  are  re- 
applied.     Traube  recommends  that  the  incisions  be  frequently 

and  K-kftir  ounccfl.  The  dried  root  luakes  a  less  ATid  iofusioii  than  the  tttth 
ruol,  uf  whiob  a  tmaller  quoaUlj  luusl  beiuetl  (MaL  d.  lieui*  ii.,  p.  152). 
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washed  with  chlorine  water.  Under  such  prccantions  thi^ 
treatmeat  may  be  carried  out  witli  safety — always  with  {creat 
relief  at  the  time,  and  eonietimes  with  prolou^^l  advantage. 

In  those  cases  which  are  clmracteriRcd  by  a  co[)ioua  flow  of 
urine  (contracting  kidney),  dropsical  cffusionR,  if  presicjit  at  all, 
are  nsually  slif^ht  and  |)artial  ;  and  their  existence  depends 
chiefly  on  the  watery  state  of  tlie  blood,  and  the  lowered  tonicity 
of  the  blood-vessels.  In  these  cases,  diaretic  and  cathartic 
remedies  avail  little  to  diminish  the  ccdema:  better  results  are 
obtained  by  ferruginous  preparations,  tonics,  and  mineral  acids. 
If  the  patient's  general  health  can  by  these  means  be  effectually 
improved,  the  serous  effusions  will  not  delay  their  disap- 
pearance. It  is  in  cases  of  this  class  likewise  that  change  of 
uir,  or  even  a  sea-voyage,  may  be  recommended,  provided 
always  that  the  disease  be  not  too  far  advanced. 

The  treatment  of  bronchial  catarrh  and  secondary  injfamma- 
tions  requires  to  be  undertaken  with  a  remembrance  of  the 
primary  mischief.  Mercury  and  blood-letting  are  inadmissible 
— the  fonner  (unless  in  the  most  guarded  way)  on  account  of 
the  peculiar  susceptibility  of  the  system  in  Brigtit's  disease  to 
mercurial  preparations,  the  latter  on  account  of  the  deep  under- 
mining of  the  strength  which  has  already  taken  place.  Internal 
antipbiogistics — aconite,  digitalis,  and  antimony — may  be 
freely  used ;  also  external  applicationa — chloroform  epithcm*, 
hot  poultices,  dry  cupping,  Ac. 

The  fhjs])e})tic  symptoms  arc  readily  controlled  in  the  early 
periods  by  a  careful  revision  of  the  diet,  and  the  use  of  vege- 
table bitters,  prussic  acid,  and  antacids.  ^Viien  obstinate 
vomiting  of  ura^mic  origin  sets  in,  it  is  very  diiHcult  to  subdue ; 
creasote,  morphia,  and  ice  permittcti  to  melt  in  the  m(mth,  are 
the  most  effective  remedies.  Dianiicea  of  similar  origin  must 
be  combated  by  acetate  of  lead,  opium,  and  sulphuric  acid. 

When  uramic  symptoms  show  themselves,  renewc<l  efforts 
should  be  made  to  increase  the  flow  of  urine,  and  to  awaken 
the  vicarious  activity  of  the  skin  and  intestines  by  the  measures 
already  descrilwd.  If  coma  and  couvnlaions  have  actually 
seized  the  patient,  farther  onGi*getic  action  is  demuoded. 
Frerichs,  consistently  with  his  view  that  carbonate  of  ammonia 
is  the  actual  poison  iu  thujsc  cases,  recommends  a  treatment  de* 
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Qed  to  neutralise  the  free  ammonia,  and  redace  it  to  a  state 
of  innocuous  combination.  He  directs  chlorine  (which  may  be 
inhaled  in  the  gaseous  state  or  taken  disBulved  in  water)  and 
the  vegetable  acids  to  be  taken  intcnially,  the  body  to  be 
sponged  with  vinegar,  and  vinegar  to  bo  used  in  injections. 

During  tlie  convulsive  paroxysm,  chloroform  inhalation  is 
the  most  prompt  and  ready  means  of  controlling  the  spasms. 
"Wlien  the  ursemic  paroxysm  begins  with  drowsiness  and 
gradually  passes  on  to  insensibility,  or  when  convulsions  occur 
only  as  breaks  in  a  continuously  comatose  condition,  chloroform 
affords  no  prosjKJct  of  relief. 

At  the  time  when  Bright,  Christiaon,  and  Raver  published  on 
this  subject,  everything  in  the  shape  of  an  apoplectic  or  convul- 
sire  seizure  was  the  signal  for  immediate  and  copious  venesec- 
tion ;  it  is  not  surprising,  therefore,  to  find  in  the  cases  they 
recount  that  free  and  rei^ated  bleedings  are  almost  invariably 
chronicled  in  the  next  sentence  to  that  announcing  the  advent 
of  the  ura;mic  pai*oxysm.  Dr.  Richardson  has  recently  advocated 
the  same  plan.  The  immediate  effect  is,  unquestionably,  in  a 
large  number  of  cases,  to  relieve  the  insensibility  ;  conscious- 
ness sometimes  returns  as  the  blood  flows.  But  the  indis- 
criminate use  of  this  powcrfiil  remedy  is  the  surest  way  to 
bring  it  into  ultimate  disrepute.  A  distinction  should  be 
drawn  according  as  the  renal  disorder  is  acute  or  chronic,  and 
according  to  the  strength  and  general  condition  of  the  patient. 
It  must  be  borne  in  mind  that  an  impoverished  and  watery 
state  of  the  blood  is  an  effective  factor  in  the  generation  of 
uraemic  phenomena,  and  that  a  blood-letting,  though  it  may 
relieve  a  present  attack,  increases  the  predisposition  to  future 
attacks.  In  the  unemio  coma  of  acute  Bnght*s  disease,  and 
in  certain  classes  of  puerperal  eclampsia,  the  blood  is  as  yet 
not  materially  impoverished,  and  the  type  of  renal  mischief  ia 
one  that  gives  full  hope  of  eventual  recovery,  while  the  attack 
itaelf  is  of  extreme  danger.  In  these,  venesection — free,  and 
even  repeated — is  decidedly  and  urgently  demanded.  But  the 
matter  stands  otherwise  when  the  renal  mischief  is  chronic  and 
incurable.  The  attacks  themselves  are  not  so  imjiiinentiv 
dangerous  as  when  occurring  in  the  acute  form  of  the  disease  ; 
patients    frequently    sunivc    repeated    uraimic    paroxysms 
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without  fche  aid  of  Tenesection  ;  the  blood  ia  commonly  thm 
and  poor  ;  and  lastly,  there  is  not  any  prospect  of  nltimate 
Tocorery.  Under  these  circumstances  loss  of  blood  is  more 
likely  to  shorten  than  to  longtlicn  life.  Farther,  as  Christison 
remarks  (speaking  of  advanced  renal  mischief),  when  the  torpor 
becomes  considerable  the  removal  of  bloul  Beems  of  little  or 
no  nsG.  In  some  of  the  cases  reported  by  Bright,  death 
occurred  from  coraa  on  the  very  day  of  free  and  repeated 
venesection.  I  can  only  conceive  of  two  contingencies  in 
which  witkdrawal  of  blood,  in  quantity,  is  justifiable  in  chronic 
renal  disease  ;  one  is,  when  coma  comes  on  rapidly  in  a  person 
whose  constitution  is  not,  a^  yet,  seriously  deteriorated,  and 
whose  proq>ect3  of  life  (abstractiag  the  uiTcniia)  may  extend 
to  many  montlw  or  some  years  ;  the  other  is,  when  tlicre  ia  n 
necessity  for  tem}>()niry  restoration  of  the  faculties  pivram* 
to  the  general  chance  of  prolonging  life. 

When  the  comatose    s}-mptom8    come   on    gradually, 
measures  before  cnumcruted  should  in  every  ca^e  take  pr^ 
cedeuce  of  blood-letting. 
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PtrurLENT  formations  in  the  substance  of  the  kidney  arise 
under  three  conditions,  namely:  (1),  phlegmonoid  inflamma- 
tion ending  in  circumscribed  abscess ;  (2),  mnltiple  abscesses 
from  puralent  infection  ;  and  (3),  occafiioually  f[*om  embobsm.* 

•  I>r.  JobnsoQ  deseribei  another  fnnn  of  "sapporatWe  nepliritiB,"  in  whick 
pni  ifl  produced  iu  the  nriniferons  tubes  b^  iransformttiuif  of  tbe  renal 
epithelium.  This  coodltiuD  liu  futiud  associaled  with  tbe  occurrence  of 
'^pamlcot  casts'*  in  the  uriue.  I  have  freqaently  noticed  casta  of  this 
oharacttfr,  but  am  disposed  to  explain  tbeir  appearance  differeutlj.  It  is  uo« 
Ter^  rare  in  Dright's  disieose,  iu  find,  in  the  uriue,  cells  attached  to  fibrioont 
casts  with  doutle  or  triple  nnolei.  Bat  Uiis  is  no  more  evidtnee  of  pus  llian 
the  oocurrenoe  of  tbe  pale  oorpusclps  Jo  the  blood  (which  an*,  analomiimlly, 
indistingttuifaable  from  pas  corpD<«lea)  is  eridenoe  of  pas  in  the  blood.  When 
the  rvnal  cells  proliferate  rapidly,  the}'  aAsam«  nrj  muuh  tbe  appearanoe  of 
poa  oorpnaoles,  and  dlsplaj  cleft  anclei. 

The  cases  addnocd  by  Dr.  Johnson  are  quite  incontjluiive  ;  the  first  (raw  28) 
ao  example  of  Brigbt's  disease  complicated  with  boils  ;  pyraomia  followed, 
and  melonlatic  abscesses  were  found  in  the  kidneys  and  lunfcs  :  tiie  second  case 
^No.  211)  leeins  to  hare  been  an  example  of  tbe  mottled  while  kidney  aouteJy 
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It  is  necessarj  to  distlngniBh  between  abscess  situated 
the  Eubstanco  of  the  kidney,  and  purulent  distension  of  the 
pelris  and  infandibula,  with  ullimato  sacculation  of  the  orgtin 
(pyonephrosis).  These  two  conditions  were  confounded  under 
the  common  name  of  "  abscess  of  the  kidney,"  until  Bayer 
pointed  out  the  distinction  between  them. 

1.  Phl^gmonoui  abscess  is  nearly  always  confined  to  one 
kidney.  It  may  be  due  to  external  violence  (blows  or  falls  on 
the  luins)»  or  to  inflammation  and  sup]}aration  round  a  calculus 
or  calculi  lodged  in  the  substance  of  the  gland,  or  it  may  arise 
as  a  sequence  to  suppuration  of  the  lower  urinary  passages. 
In  the  Last  mentioned  cases  the  abscess  is  generally  due  to 
extension  of  the  intlEUumation  by  continuity  of  tissue  along 
tlio  straight  ducts  of  the  pyramids  ;  sometimcft,  however, 
where  the  primar}'  inflammation  is  confined  to  the  bladder  or 
urethra,  the  connection  of  the  two  (pyaemia  being  absent)  is 
difficult  to  explain,  except  on  the  obscure  idea  of  sympathy. 
An  abscess  formed  in  auy  of  these  ways  may  involve  the  whole 
kidney  in  destruction,  and  convert  it  into  a  bag  of  pus. 

An  abscess  of  the  kidney  generally  opens  into  the  pelvia  of 
the  organ,  and  its  contents  are  discharged  by  the  ureter.  This 
is  by  far  the  most  favourable  issue.  Sometimes  the  pus  works 
its  way  out  in  other  directions  ;  it  may  penetrate  the  tunica 
propiia  posteriorly,  and  be  evacuated  in  the  loins ;  and 
recoveries  have  taken  place  even  after  this  event,  though 
generally  such  cases  prove  ultimately  fatal.  A  renal  abscess* 
more  rarely,  bursts  into  the  colon  or  duodenum,  and  is  dU- 
cbai'ged  by  stool  ;  or  it  penetrates  into  the  peritoneal  sac,  cauaiMr 
rapid  death  ;  in  still  rarer  cases,  it  has  been  known  to  push  uifl 
the  cavity  of  the  thorax  and  be  evacaatcd  by  coughing. 

The  symptoms  of  circumscribed  abscess  of  the  kidney  arc 
pain  in  the  aft^ected  organ,  fever,  hiematnria,  successive  (often 
regular)  rigors  ;  and,  if  the  collection  be  sufficiently  large,  a 


deTelop«cl — complicated  vith  outaneoos  erfsipelas,  but  oiberwue  Hok  nnun&l 
in  iU  cuurse.  lu  the  third  caw  droptiy  nnd  albamiDnrU  of  laddefi  onast  hmd 
oume  OD  in  an  intemperate  and  gouty  man.  Dr.  Johosou  faand  porulonk  eaata 
in  the  urine,  but  nTtcr  a  while  they  diaappenred,  and  tbe  patient  aurriTed 
nearly  a  year.  To  apply  the  term  iuppuratiro  nephritis  to  casra  like  the  two 
iMt  ii  hkely  to  mialead,  for  they  differ  aowi»e  oliaically  froai  typicat  BrighCa 
diacaae. 
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fulnesfl  or  fluctuating  tumour  is  perceived  in  the  renal  region. 
When  the  abscess  bnrsta  into  the  infundibula  there  ia  sudden 
and  copious  diecharge  of  pus  with  the  urine — or,  if  it  burst 
into  the  intestines,  with  the  stools — followed  by  simultaneous 
subsidence  of  the  tumour.  In  tlie  absence  of  fntnciis  in  the 
renal  region,  or  of  signs  of  pointing  in  the  loins,  the  diagnosis 
is  necessarily  uncertain,  Perinejihritic  abscess  is  sometimes 
accompanied  with  h£eiiiaturia,  and  other  signs  greatly  resem- 
bling those  of  abscess  in  the  renal  substance.*  Albuminuria  is 
by  no  means  a  necessary  symptom  of  suppuration  in  the  kidney. 
It  may  be  wholly  absent,  or  tlie  uriue  may  contain  a  small 
quantity  of  albumen.  Wheu  abscesses  of  the  kidney  form  slowly 
in  the  course  of  sujipuraling  disease  of  the  lower  urinary  pas- 
sages, they  are  usually  unassociated  with  any  special  symptoms, 
and  their  existence  may  not  be  suspected  until  the  autopsy. 

Sometimes  the  contents  of  a  renal  abscess,  instead  of  being 
evacuated,  ai'c  gradually  inspissat^ed  ;  the  liijuid  parts  of  the 
pua  arc  absorbed,  and  the  residue  is  dried  up  into  a  putty-like 
mass  containing  shrunken  pua  corpuscles  mixed  with  consider- 
able quantities  of  phosphate  and  carbonate  of  lime.  When 
an  abscess  dries  up  in  this  manner  it  may  lie  permanently 
latent,  and  give  no  further  trouble.  The  destruction  of  one 
kidney  in  this  way  ia  compensated  by  enlargement  of  the 
opix»site  healthy  organ,  wliich  is  thus  enabled  alone  to  cany  on 
the  renal  function. 

Treatment. — When  external  violence  has  been  so  inflicted 
that  there  is  reason  to  apprehend  suppimitive  inflanunation, 
the  loins  should  be  freely  cupped  or  leeched  ;  absolute  rest 
and  low  diet  should  be  enjoined  for  several  days,  and  ttie  bowels 
kept  ojten  by  emollient  glysters.  The  same  treatment  should 
be  followed  in  principle,  but  modified  to  suit  the  accompanying 
circumstances,  if  abacess  is  threatened  from  renal  calculL 

When  signs  of  pointing  in  the  loins  are  recognised,  they 
should  be  encouraged  by  warm  poultices  ;  and  as  the  pus  ap- 
proaches the  surface  it  should  be  evacuated,  in  order  to  forestall 
the  danger  of  evacuation  by  the  more  dangerous  channels  of  the 
[peritoneum  or  thorax.    Too  often  the  original  cause  of  the 


*  8m  a  ene  ligr  Todd.    CUd.  Leeu.  on  Tr  DU.»  p.  30, 
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Bupparation  (impacted  calculi  or  disease  of  the  lower 
passafifes)  is  in'emoveable,  and  the  CTaciiation  of  one 
ifl  liable  to  be  followed  by  the  formation  of  others,  which  at 
length  exhanst  the  patient,* 

2.  MulUpU  or  7n&i<istatic  abscesses, — Secondary  abscesses  are 
sometimes  fomid  in  the  kidneys,  as  well  as  other  purttj  of  the 
body,  after  death  from  pj^eniia.  The  kidneys  are,  however, 
less  frequently  tlio  seat  of  such  abscesses  than  the  lungs  and 
liver.  In  2161  autopeies  ixjrformed  at  St.  Gcorjrc's  Hospital, 
Dr.  Chambers  found  pyaemic  abscesses  in  the  kidney  12  times: 
in  the  Inngs  10(5  times,  and  22  times  in  the  liver.  The  impli- 
cation of  the  kidneys  has  been  found  in  pyaemia  from  almost 
ovcry  cause — alter  ampatations,  lithotomy,  lithotrity,  and  other 
surgical  opemtious,  gangrenous  affeelionH,  carbuncle,  glanders, 
variola,  chronic  suppurations,  especially  of  the  lower  urinary 
passaj^Gs.  In  four  instances  Dr.  Chambers  found  the  kidneys 
Ixcc  from  abscesses  when  the  pysemia  had  arisen  from  '^''""Tyifc 
of  the  urinary  passages  themselves.  fl 

The  primary  disorder  (pytemia)  is  of  such  oTerwhelminj 
gravity,  that  the  renal  lesion  becomes  by  comparison  un- 
important. No  symptoms  are  known  whereby  the  existence 
of  multiple  abscesses  in  the  kidneys  can  be  predicated  with 
certainty  during  life.  A  strong  probability  that  such  abscesses 
exist,  will  arise  if,  witli  evident  p}nemiii,  the  reuul  rei^ious  are 
painful  on  pressure  and  a  considerable  quantity  of  albumen 
discharged  with  the  urine. 

Sometimes  the  secondary  abscesses  in  pyaBmia  are  alm< 
confined  to  the  kidneys,  as  in  the  following  example  : — 

On  Jau.  9,  1865,  I  examined  the  body  of  a  mon,  »t.  about  45,  who 
died  in  tho  Salfurd  WurVlioiue,  a  dMy  ur  two  after  his  adutisaiun,  of 


I 


4 
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*  TIlnstraiiTe  caws  of  absrvBS  of  the  kidney  maj  be  found  (In  tdditioa 
thoM  indicated  at  tba  brad  of  tbe  cUaptur)  in  the  fultuwiug  sootres  :—  Lnncety 
1847,  i.,  p.  ^'*o  ;  1853,  i..  p.  32 ;  IBti^.  ii.,  p.  69.  Mat.  Timtt  and  ffot., 
IS54,  I,  p.  23;  and  ii..  pp.  241.  343.  Mfd.  Oazt/te,  rol.  xik.,  p.  b88  ; 
BUT,,  p.  663  ;  xxTii.,  p.  141  ;  kW.,  p.  252.  Pa(h.  Soc.  Trnns,,  I84»— 1&60, 
p.  234;  Tol.  T.,  pp.  178,  179;  xiii.,  p.  131.  Otu.  Bthd,,  18'33.  p.  40, 
Dublin  livfp.  6r'az.,  18.'>4,  p.  147;  and  vol.  i.,  p.  121.  Med.  Chir.  Mev, 
(1S24— 1834),  new  Mrin,  xii.,  p.  81;  x\x.,  pj).  159,  23«.  J/frf.  Ccia- 
Mtufarir*,  Wi.,  p.  41.  Med.  Facta  and  Of>g.,  vi.,  No,  3.  Encycl.  d.  5c.  Med., 
T.  64,  h.  1ft.  ITi/joH.  Lects,  on  dis  of  ur.  orgunt.  Lood.  1821»  pp.  281, 
283.  Bennett)  Clin.  Leota.,  Sod  «<).,  p.  731.  Ulrich,  oiu»i  by  Koscnsteio, 
1,  c,  p.  267. 
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obsrnra  rlisMse.  Thn  hlndiler  waA  found  thickened  and  contracted  ;  tho 
inucoiia  membrane  BoftoD«d  tad  Hnd  rong^^stcd  but  not  ulriiniUHl.  The 
umtem  vrcrc  diluted  to  the  thicknei«  of  a  large  quill.  Tho  kidneys  were 
enlarged  to  about  twice  their  nnturnl  Mze,  and  riddled  willi  hundreds  of 
minute  abscesses,  tho  largest  of  which  were  about  the  size  of  a  hor»e*bean 
and  the  auialleat  like  pins'  he^ida.  They  were  difltributed  through  tho 
RnKnta-nce  of  tho  orKana  and  on  their  aurfaccA,  mostly  aggregated  iuto 
groups  TttTj'ing  from  tlie  kUh  of  a  mjience  to  tlmt  of  a  florin,  tach  ahsceAa 
WU  surrounded  with  u  ixd  inllamed  anxilo.  Sotiic  of  those  on  the  imrface 
speared  thinned  awuy  almost  to  bur»tiug,  and  in  places,  reaembled  a 
patch  of  herpetic  eraptiun.  Not  one  of  these  absceases  bad  opened  into  the 
infundibtila  ;  and  if  pud  hud  made  its  way  into  tlie  ureter  from  the  kidney 
it  must  have  droiueU  along  tliu  uriiaferuus  ducta.  On  scctiou  it  was  seen 
that  tho  little  abaoeasea  di^jdayed  a  general  tendt^ncy  to  nuigo  themsclTes 
end  to  end,  in  lines  following  tlia  direction  of  the  iUicU  of  the  pyramids. 

There  were  about  8  w..  of  urine  in  tho  bladtlcr  :  it  dt'|>osited.  on  atauduig, 
an  abundant  wdiment  uf  pu»  ;  it  olao  ct^ntaiued  a  good  de-u)  of  itlbunicu — 
more  than  tlie  ]>U8  urcounted  for.  Careful  examination  failed  to  discover 
casta  of  tubes  of  any  sort. 

Both  lungs  contained  d  fflw  secondary  abvcesses ;  there  was  abundant 
recent  pleurisy  on  both  sides.  The  right  heart  was  aomewluit  dilated ; 
Qtliorwise  the  tirgan  wiia  healthy.     The  liver  was  healthy. 

The  pyiL'mia  in  this  cose  a])|fcurcd  to  liave  arisen  from  chronic  cystitis. 

3,  Benal  etnholism. — It  was  well  known  to  Rajer  that  rhon- 
maiio  endocarditiB  was  sometimes  attended  with  the  formation 
of  numerous  deposits  of  a  jellow  colour  in  the  kidneys,  which 
he  couuidered  to  liave  the  nature  of  phistic  iymph.  He  des- 
cribed and  figured  such  cases  under  the  designation  of  "ne- 
phrite 'rhumatismale.'**  But  it  was  not  until  tho  doctrine  of 
embolism  was  worked  out  by  Kirkcs,  Virchow,  and  othei*s,  that 
the  real  nature  of  these  lesions  was  understood. 

The  loose  fibrinous  vegetations  which  beset  tho  aortic  and 
mitral  valves  iu  endocarditis  are  apt  to  be  detached,  and  swept 
away  with  the  current  of  blood  int-o  the  arterial  system,  and 
to  be  finally  impactc<l  in  some  small  artery  in  tlie  bruin,  kidneys, 
or  other  part.  But  it  is  not  solely  in  endocarditis  that  such 
masses  are  dishxlgod  and  carried  away.  The  same  may  happen 
in  atheromatous  erosions  of  the  valves  and  aorta  ;  or  a  portion 
of  the  fibrinous  lining  of  an  aneurism  may  bo  detached  and 
wliirled  away  to  tho  kidneys  and  other  places.']' 


•  Bayer,  1.  e.,  t.  ii.,  p.  73.     Alloa,  pi.  v. 

f  See  the  history  of  a  cam  of  aortic  aneurism,  by  Murchisoo  and  Moore   in 
roL  xlvii.  of  tho  Sited.  Cliir.  Trans.,  p.  13v. 
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The  effect  of  the  lodgment  of  plugs  or  emboli  from  any  of 
these  sources  in  the  artories  of  Uie  kidneys  varies  with  their 
magnitude.  Small  emboli  cither  do  not  produce  any  appreciable 
symptoms,  or  they  merely  occasion  a  dull  uneasiness  in  the 
renal  region  ;  and  their  existence  is  only  ascertained  by  in- 
spection after  death.  But  if  one  of  the  larger  arteries  is  plugged 
up,  not  only  does  the  occurrence  produce  symptoms  referrible  to 
the  kidneys  (sudden  acute  pain  in  the  loin  shooting  down  the 
ureter),  but  it  may,  under  favourable  circumstances,  even  be 
diagnosticated  during  life.* 

In  three  cases  of  embolism  descrilxjd  by  KirkcH  (in  which 
death  ensued  from  softening  of  the  brain,  consequent  on  ob- 
struction of  one  of  the  main  cerebral  arteries,  by  a  fibrinous 
plug  derived  from  warty  vegetations  ou  the  valves  of  the  left 
lieai-t),  the  kidneys  were  the  seat  of  numerous  masses  of  yellow 
deposit  surrounded  by  red  areolie.  An  injection  thrown  into 
the  renal  artery  did  not  penetrate  in  the  least  degree  into  these 
yellow  patches.  The  Imther  researches  of  Virchow  and  Beck- 
mann  have  added  some  particulars  to  the  description  of  Kirkes. 
The  yellow  spots  are  situated  almost  exclusively  in  the  cortical 
substance  ;  they  are  frequently  wedge-shaped,  with  their  bases 
bulging  underneath  tlie  tunica  pmpria,  and  their  apices  ]x>inting 
towui'd  tlie  infuiidihula.  They  vary  in  size  from  a  hemp-seed 
to  a  hazel-nut.  At  firat  they  look  like  red  hroraorrhagic  pfitches  ; 
in  the  centre  of  each  there  soon  apjiears  a  yellow  spot.  This  en- 
larges by  cell-growth,  and  either  softens  in  the  centre  (breaking 
down  into  a  fatty  debris,  more  rarely  into  genuine  pus)  or  finally 
contracts  into  a  cicatricial  remnant,  with  destruction  of  the 
adjacent  secreting  tissue.  It  is  necessarily  a  matter  of  extreme 
difficulty  to  demonstrate  the  existence  of  obstructions  or  plugs 
in  the  minute  vessels  at  or  near  one  of  these  yellow  spots,  and 
some  doubt  yet  hangs  over  the  demonstration.  When  one  of 
the  main  branches  is  obstructed,  the  embolus  is  more  easily 
discovered,  and  the  appearances  are  somewhat  different.  The 
first  ctfect  of  cutting  oft'  the  arterial  supply  of  a  considerable 
section  of  the  kidney  is  to  produce  intense  hypencmia  of 
the  surrounding  parts,  which  results  in  rupture  of  the  Mal- 

*  Sooh  a  cue  is  nl%(«d  bjr  Tranb*,  1.  e.,  p.  77. 
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pighian  capillaries  and  eff\ision  of  blood  into  the  snrrounding 
tissne.  In  this  way  a  wedge-shaped  apoplectic  area  ia  formed, 
embracing  the  whole  thickness  of  the  organ. 

As  a  rule,  the  effectfi  of  embolism  in  tlie  kidney  are  of  very 
slight  clinical  importance  ;  they  pass  by  in  the  immense  ma- 
jority of  cases,  without  recognition  ;  their  owrnrrence  is  always 
secondary  to  some  much  more  grave  primary  disorder,  which 
altogether  dominates  the  prognosis  and  treatment.  Some- 
times the  larger  ones  go  on  to  suppuration,  and,  still  more 
rarely,  to  gangrene. 


CHAPTER  VI. 

PYELITIS  AND  PYONEPHROSIS. 


IUtka~1.  c.  t.  iii. 

Briqht — 3ki«m(iii«  on  AbdomioAl  tnmonn  (New  Ryd.  Soc),  p.  224. 

HowiBov— Cue  of  Sero-poroleDt  diftt«DAoa  of  kidney.     Kdiu.  M«il.  Jouro., 

18*22,  p  557. 
Basuxx — Oo  drt)(>By.     Lmdon,  1862,  fx  SiJ5. 
Oppoixbr— Wiener  Med.  VToclwnsclip.,  I860, 
TopD— Clin.  LcctA.  on  dis.  of  urin.  orgutt.    Load.  1852. 
CflOCKEHBtiTTT— Ltncfl,  I860,  H. 
Motun-Archiv  drr  HuilkuDile,  ISGS,  p.  420. 
RtneMAin.— WQrsb.  Ued.  Zeitsch.,  1803,  p.  fid. 
Patbologiut  Soo.  Trau.,  voL  L,  p.  117  ;  ud  vol.  x.,  pi  209. 


Morbid  Anaioniy. — Inflammation  of  the  pelvis  antl  calj 
of  the  kidnevR,  or  pyelitis,  may  be  acute  or  chronic ;  it  mif 
involve  the  two  sidca,  or  be  confined  to  one. 

In  acute  ]»yclitis  t]»e  nincons  membrane  is  injected  ;  some- 
times minute  echymoses  dot  its  surface,  and  blood  may  be 
effused  on  it  \  tbc  epithelium  is  more  or  less  fVecly  shed,  and 
at  a  later  period  jms  is  formed.  lu  rare  aises  the  surface  is 
lined  with  false  membranes  (diphtheritic  pyelitis)  which  are 
liable  to  be  dctaclied,  and  to  block  up  the  ureter. 

In  chronic  pyelitis  the  mucous  membmne  has  a  dead-white 
colour,  sometimes  ^y,  or  slate  ;  either  it  is  not  at  all  inject<rd, 
or  it  is  traversed  by  dilated  veins.  The  mcmbrauc  is  aUo 
thickened,  and  the  \>o\\n  and  infundibula  arc  dilated.  This 
dilatuliuu,  as  it  proceeds,  encroaches  more  and  more  on  the 
feubstance  of  the  ^'land:  first  the  piipillu!  are  Uuttened  or 
obliterated;  next  the  pyramid^  and  liually  tlu;  <-(>rt<ix   are 
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gradually  annihilated,  and  the  organ  is  wholly  excavated  (or 
sacculated)  and  transformed  into  a  mnltiloculur  pouch  filled 
with  pus.  Raver  describes  and  figures  examples  in  which  the 
jKjlvic  membrane  was  studded  with  minute  vesicles  resembling 
sudamiua. 

When  the  disease  is  dnc  to  the  lodgment  of  calculi,  ulcera- 
tion may  exist  on  the  mucous  membrane,  and  sometimes  these 
have  been  known  to  lead  to  perforation,  with  effusion  of  pus 
and  urine  into  the  surrounding  cellular  tissues,  or  into  the 
intestines  or  peritoneum.  TJiese  accidents  usually  occur  after 
sacculation  and  dilatation  of  the  kidney  have  taken  place,  but 
sometimes  when  the  organ  docs  not  transcend  its  ordinary 
dimensions. 

Wiien  the  pus  and  urine  lodged  in  an  excavatcid  kidney  fail 
to  find  a  free  exit  through  the  un  ter,  from  blocking  np  of  its 
channel  by  a  calculus,  a  clot  of  blood,  thickened  pus,  tuberculous 
or  cancerous  debris^  &c.,  these  fluids  accumulate  behind  the 
obstacle,  and  distend  the  organ  into  an  abscess-like  canty 
(pyoneplirosis),  which  sometimes  forms  a  palpalde  tmnour  in 
the  flauk.  The  matter  so  incarcerated  may  open  a  way  for 
itself  in  any  direction — backward  through  the  loin  ;  downward 
along  the  psoas  muscle  into  the  iliac  fossa,  or  under  Poupart'B 
ligament ;  upwards  into  the  bronchial  tubes,  tiiough  this  is 
rare  ;  more  frequently  it  penetrates  into  the  duodenum  or 
colon  ;  or  lastly,  into  the  i)cntonenm. 

In  the  cavity  of  t!ie  inflamed  pelvis  there  are  often  found,  in 
addition  to  pus  and  urine,  blood,  nrinaiy  calculi  of  various 
shttjKis  and  nural>er,  calcareous  crusts,  hydatids,  tubercle,  can- 
cer, or  whatever  other  foreign  or  adventitious  matter  may  have 
been  the  cause  of  the  infiammatiou. 

If  the  urine  remain  acid,  uric  acid  and  the  urates  may  be 
precipitated  in  the  interior  of  the  [Kjlvis  ;  but  if  it  bucome  am- 
moniacal,  as  it  commonly  docs  in  advanced  cases,  the  mixed 
phoqjhates  are  thrown  down.  These  are  sometimes  produced  in 
great  quantity,  and  mingling  with  the  purulent  contents  of  the 
sac,  thicken  the  whole  into  a  semi-fluid  mortar-like  substance. 
In  other  cases,  the  phosphatic  matter  forms  incrustations,  which 
adhere  in  places  to  the  walls  of  the  cavity,  or  lie  loose  as  friable 
ooucretiona.    Sometimes,  again,  the  excavated  organ,  instead 
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of  forming:  a  tumour  (or  as  a  subsequeut  sUge  to  Buch  tumotir] 
slowly  coutracts,  uutil  at  Ien}^th  it  is  reduued  to  a  shrivelled 
pouuh  weighing  only  a  few  drachma.  M 

In  other  instances,  tlio  pus  is  gradually  inspissated  and  iff 
pregnated  with  mineral  matter  (carbonates  and  phosphates  of 
lime  and  magnesia)  luitil  it  is  converted  into  a  putty-  or  chalk- 
like material,  which  fills  up  the  comjmrtments  of  the  sacculated 
kidney.  Sometimes  the  fibrous  septa  which  separate  the  com- 
partments are  eji^tonsively  c^ilcified*    In  an  example  of 


Fio,  46-  A  Racculatod  kidu«y  bud  opcu  ;  Uie  caviUua  fiUod  wlUi  a  aiMd 
(juttf  Ulu  matter. 

kind  (exhibited  by  Dr.  John  ^fedd  to  the  Manchester  Medical 
Society)  wliich  was  handed  to  me  for  examination,  a  saw  m 
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ired  to  cut  the  Iddnt 


of  one  of  the  bony 


P 


across,  ana  a  ] 

septa  wliich  was  ground  down  displayed,  nnder  the  micro8coi)e, 
the  characters  of  true  bone,  thoagh  in  a  rudimentury  state.  A 
fine  specimen  of  similar  transformation  is  preserved  in  the 
museum  of  the  Manchester  Infirmar}-,  of  which  the  drawing  oa 
the  opposite  page  (Fig.  4G)  ia  a  representation. 

It  rarely  hftpiHjns,  in  cases  of  chronic  pyelitis,  that  the  other 
parts  of  the  urinary  apparatus  are  free  from  disease.  The  most 
common  combiuuiiou  is  chronic  cystitis  with  diluted,  thickened, 
suppurating  ureters.  The  subfitance  of  t)ie  kidney,  or  what 
remains  of  it,  is  likewise  involved  at  length  in  a  degeneration 
of  the  nature  of  chronic  Brighfa  disease  (pyclo-nephritis) ;  and 
if  both  kidneys  are  afiected,  the  usual  symptoms  of  tliat  dis- 
order present  themselves — general  luiasarca  and  characteristic 
changeH  in  the  urine. 

Etiology. — The  symptoms  of  pyelitis,  and  the  varied  acci- 
dents which  it  may  present  during  its  course,  whether  acut^;  or 
chronic,  have  so  direct  and  intimate  a  connection  with  the 
cause  of  the  inflammation,  that  practically  it  is  necessary  to 
couple  the  description  of  the  different  species  of  pyelitis  with 
ftn  etiological  condition.  This  is  so  far  true  that  the  designa- 
tion, pyelitis,  expresses  nothing  more  than  an  anatomical  fact. 
As  a  nosological  heading  it  includes  numbers  of  cases  which 
have  little  real  clinical  alUnity.  In  a  certain  number  of  cases  the 
inflammation  of  the  pelvis  and  it^  ap]K'iidages  is  an  important, 
|>erhaps  the  most  imimrtant,  fcatnru  of  the  patient's  com- 
plaint ;  bat  in  the  majority  of  cases  pyelitis  is  a  subordinate 
and  often  insignificant  incident  in  the  history  of  some  graver 
disease.  Pyelitis  may  arise  under  very  varied  conditions, 
viz, : — 

(1)  From  over-doses  of  tarpentiue,  cantharides,  and  other 
Rtimulating  diuretics. 

(2)  Some  degree  of  pyelitis  nsually  accompanies  both  acnte 
and  chronic  Bright's  disease  and  diuhctes. 

(3)  Certain  general  diseases  are  sometimes  complicated  with 
a  degree  of  pyelitis — tjrphus  and  other  eraptive  fevers,  pyosmia, 
scurvy,  diphtheria,  cholera,  carbuncle,  &c. 

(4)  From  mechanical  irritation  jiroducod  by  the  presence  of 
a  foreign  body  in  the  pelvis  of  the  kidney  or  iufundibula — 
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urinary  pi'avel  and  calculi,  hydatids  and  other  parasites,  blood- 
clots*  cancerous  and  tubercular  deposits. 

(5)  From  sUfjuation  and  decomi^sition  of  the  urine  in  the 
pelvis  and  infundibula.  Simple  stagnation  of  the  urine  (with- 
out decom{x>eibion),  from  an  ol)etruction  in  the  ureter,  nsuall? 
caoBes  only  dilatation  (hydronei)hroHie);  but  if  it  occur  suddenly, 
the  pressure  of  the  diimniod-up  urine  may  excite  acute  pyelitis.* 
Severer  inflammatory  chan^  occur  if  the  sta^jnant  nrine 
becomes  decomposed,  and  it«  nrea  converted  into  carb.  am- 
monia. It  is  probable  that  the  intractable,  generally  fatal, 
pyelitis  which  sometimes  follows  pregnancy  arises  in  this  way, 

(0)  From  extension  upwards  of  inflamraatiou  from  the 
bladder.  This  is  a  frequent  caose  of  tlte  vrorst  forma  of 
pyelitis.  In  whatever  manner  cystitis  may  have  Iwen  ennjen- 
dered — whether  by  a  urinar}'  calculus,  enlarged  jTrdstat^, 
fbngous  or  tuberculous  disiease  of  the  bladder,  or  stricture  of 
the  urethra — it  can  scarcely  persist  in  intensity  for  a  lengthened 
period  without  producing  «ome  or  all  of  the  following  conse- 
quences : — dilatation  and  suppuration  of  the  ureters,  j>elvis,  and 
infundibula,  and  ultimately  sacculation  of  the  kidneys  and 
destruction  of  the  renal  tisfsue, 

(7)  From  cold  and  unkuown  causes.  It  is  very  rare  that 
pyelitis  is  not  secondary  to  Home  anti^ctnlent  morbid  process  or 
mechanical  irritation ;  hut  now  and  then  casps  are  met  with,  in 
which  pyelitis  exists  without  any  definite  antecedent  to  account 
for  it,  as  in  the  following  example  : — 

In  March,  isr<7,  I  admitted  into  liie  Aranrlioster  Infirmary  a  man  grcatlv 
rmacKited,  witli  hw;lic  8ymptoin».  The  urine  coutflinwi  n  Inrgc  (|nnntity 
of  pas;  itB  reiirtinn  was  acid;  it  contained  no  cjists  of  tubes,  nor  mor« 
Albumen  than  the  piia  ncconnted  fur.  The  patient  stated  that  hi!)  wntrr 
had  been  milky  for  nioro  than  n  year,  and  that  his  health  hml  been 
^redoally  fuilinp  for  about  the  aume  time.  He  had  nevrr  passed  any  pfrarel, 
nor  had  he  ever  suffered  from  nr]diritic  cnlic.  As  far  u  he  knew,  the  urine 
had  never  been  binody.  He  attributed  hi.i  eoniphiint  to  the  nature  of  his 
oe-cnpation.  wlii<;h  was  to  manufacture  bicliromute  of  potoah.  Fie  <1ipd 
eleven  days  after  o^lmifistoii.  At  tho  autopsy  the  tliorado  orgnns  wero 
fonmi  perlVotly  licaltliy,  as  were  also  the  liver,  spleen,  and  ;ute?*tiual  tnict. 
When  ihfi  bloddcr  was  opened,  anme  injeelinn  of  the  niucnns  meinbnuie 
WM  found,  but  it  was  not  thickened,  and  the  viicna  was  nut  contracteiL 


*  See  a  enM  reported  by  Bjunner  in  tho  VerhandL  d.  pbyinied.  Quolltcb. 
In  WUrsb.  viii.,  p.  Uti. 
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ttoth  ureters  were  dUated  to  about  donMe  Oieir  usual  sm\,  and  ftUed  vitli 
pus.  The  two  pelves  and  lh«  infundibul*  wcro  enlar^l,  ami  their  lining 
tnembntnQ  opuqiiP,  and  bathwl  in  pus.  The  kidneys  pri'seiited  very  slight 
signs  of  dtseftae  ;  the  p«jiil!«  were  tlattcne*!  nml  yellowish,  na  if  they  con- 
taiDcd  ptu  within  their  ducts  j  the  remainder  of  the  renal  tissue  appeurtMl 
hatlthy.  No  foretj^  body  wad  detected  in  either  pflvia,  and  the  poth  of 
the  urine  wms  free  throughout.  Death  conid  only  be  atlrihutcd  to  the 
long-continued  exhaustinff  purulent  discharf<e.  which  had  l»een  allowed  to 
go  on  without  an  fitt«mpt  to  check  it  until  within  eleven  days  of  Uh  death. 

St/mpfwns, — The  aymptoma  of  pyelitis  are  compounded  of 
those  directly  due  to  the  inflamed  state  of  the  pelris  and 
calioes,  and  of  those  of  the  primary  lesion  whicli  is  the 
eicitin^  caaee  of  the  inflammation.  Only  the  former  will  be 
dealt  with  in  this  connection  ;  the  latter  will  be  defioribed 
under  their  appropriate  headinga. 

An  aching  \mn  and  RpnKC  of  weakness  in  the  back  arc  rarely 
altogether  absent  in  ityeUtis.  The  pain  may  be  confined  to 
one  loin  or  affect  both,  according  as  the  disease  is  sinj^le  or 
double.  Sometimes,  however,  single  pyelitis  is  accompanied 
with  pain  orer  both  kidneys.  The  pain  is  increased  on 
prewsnre. 

Symptoms  of  nephritic  colic  are  generally  noted  at  one  time 
or  other,  or  repeatedly,  when  tlie  diBcose  is  duo  to  the  lodg- 
ment of  a  stone.  Similar  attacks  arc  also  common  in  pyelitis 
from  hydatids ;  sometimes  also  in  tuberculous  and  cancerous 
pyelitis. 

The  most  important  direet  symptoms  of  pyelitis  are  found 
in  the  altered  characters  of  the  urine.  In  the  early  stage  the 
urine  contains  blood  (often  only  in  microscopic  quantity), 
mucua  and  epithelial  cells  from  the  fivlvis  and  infundibula. 
The  appearance  of  these  last  alFords  the  most  certain  diagnostic 
indications.  The  pelvic  and  infundibular  eella  are  very  irregular, 
spindle-shaped,  tailed,  three-coracred,  elongated,  rudely  circular, 
&c.  (see  Figs.  19,  p.  88,  and  4.3,  p.  IWH).  Tlic  urine  is  uRiially 
acid.  The  quantity  of  albumen  in  it  only  corresponds  t-o  the 
admixed  blood  and  pns. 

In  the  more  advanced  stages,  the  charact<iristic  epithelium 
just  referred  to  is  usually  replaced  by  pus,  which  may  be 
discharged  in  large  quantities.  Tlie  urine  is  still  commonly 
acid ;  but  OS  the  sacculation  of  the  kidneys  proceeds,  the  mingled 

col 


383 


PYELITIS. 


{ma   and  urine   are   liable  to  decomposition,   and    the 
becomes  ammoniacat. 

If  the  urinary  channels  remain  free,  the  discharge  of  pus  » 
constant  and  regular ;  but  if,  as  frequently  hapi>en.s  tl>e 
ureter  is  blocked  up  by  a  calculus,  a  hydatid,  a  clot  of  blooJ, 
ft  mass  of  viscid  pus  or  other  debris,  the  discharge  of  pus  is  for 
a  wliile  arrested  ;  and  if  the  disca&c  be  confined  to  one  side, 
the  urine  temporarily  recovers  its  transparency  and  Wealthy  cha- 
ractere.  When  tlie  obstacle  gives  way,  pus  suddenly  re-appcan 
in  great  quantity  in  the  urine.  If  the  distengion  of  tlie  pelvis 
have  proceeded  to  the  formation  of  a  tumom*  in  the  Uank,  the 
intiunesccnce  is  necessarily  greatly  influenced  by  the  fonnatiou 
and  removal  of  snch  nn  obstacle.  Wlien  the  discharge  of  pus 
diminishes,  tlie  fulness  in  the  flank  increases,  and  beoonite 
painful  :  when  the  course  of  the  pus  is  re-established*  the 
tumour  suddenly  subsides,  and  the  urine  becomes  again  loaded 
with  pus.  This  train  of  events  thr(.>ws  a  strong  light  on  the 
nattu-e  of  the  case.  The  stoppage  in  the  ureter  may  persist 
for  varying  periods — a  few  days  or  a  few  monti)8 — or  it  may 
prove  permanent.  When  both  sides  are  affected  the  obstruction 
of  one  ureter  duninishes.  bnt  does  not  entirely  dissipate  the 
pus  from  the  urine  ;  the  same  is  also  the  case  when  the  impcdi- 
ment  is  partial. 

Micturition  is  always  more  frequent  than  natural  in  pyelitis  ; 
and  diu'iug  the  nephritic  attacks,  it  is  painful  and  inces&ant. 

Rigors  are  of  frequent  occurrence,  especially  when  there  it 
tumour  ;  they  sometimes  assume  a  quotidian  periodicity — 
recurring  every  evening  with  tolerable  regularity.  Wdl- 
marked  hectic  is  often  present  in  the  later  periods. 

Tlie  bowels  arc  frequently  disordered.  Unmanageable 
diarrhoea  usually  prevails,  induced  doubtless  by  the  infUoi- 
matory  adhesions  which  take  jilacc  between  the  dilated  kidnej 
and  tiic  colon  which  passes  over  it.  In  other  cases  (when 
there  is  tumour)  the  bowels  are  obstinately  con&tiputcd,  and 
require  the  frequent  use  of  enemata.  This  is  occasioned  by 
the  proAsuro  of  (he  tumour  ou  the  colon  ;  m  one  caae,  rulatctl 
hy  Bright,  the  descending  colon  was  so  contracted  from  thr 
pressure  of  a  pyonephrotic  tumour,  that  it  was  rednoed  to  the 
condition  and  appearance  of  a  thick  cord. 
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The  occurrence  of  tumour  in  the  flank  is  gencmlly  a  late 
event  in  the  course  of  pyelitis.  This  tumour  is  usiitiliy  the 
scab  of  fluctuation,  oflcn  obscure  ;  and  k  commonly  painful 
and  tender  on  pressure.  It  is  dull  on  pcrcnseion,  except  where 
it  is  crossed  by  the  colon.  When  the  tumour  is  on  the  right 
side  it  is  separated  from  the  liver  by  the  transverse  colon  ; 
when^  however,  adliesions  form  between  the  sac  and  the  under 
surface  of  the  liver,  tins  sign  may  be  wanting.  The  tumour 
is  subject  to  important  variations  of  size,  a*  ah-eady  exi>lained, 
according  to  the  open  or  obstnicted  state  of  the  outflow  from 
it  into  the  bladder.  In  some  caees  the  tumour  is  so  lar^ 
that  it  extends  across  the  middle  line  ;  more  commonly  it 
amounts  only  to  a  fnlncRs  in  the  loin  or  in  the  space  between 
the  crest  of  the  ilium  and  the  false  ribs.  The  outline  of  the 
abdomen  is  thus  rendered  uus^Tnmetrical. 

The  ultimate  issues  of  pyonephrosis  are  diverse ;  scaa-ely 
any  two  cases  run  a  parallel  course.  The  various  directions  in 
which  the  sac  may  burst  have  already  been  noticed  (p.  382), 
and  the  Bympt<jms  vary  correspondingly.  But  the  sac.  may  not 
burst  at  atlf  and  the  i)atient  dies  exhuunted  by  the  wasting  dis- 
charge. This  is  indeed  by  far  tlie  most  cummun  termination. 
Or  again,  things  may  take  a  more  favourable  tuni ;  the  discharge 
gradually  diminishes,  and^  finally,  ceases  altogether  ;  tlie  sac 
contracts  and  dries  up,  and,  if  the  opposite  kidney  remain 
sound,  perfect  restoration  to  health  takes  place.  Or  the 
restoration  may  take  place  differently  :  the  purulent  collection, 
instead  of  being  discharged,  dries  up  into  a  putty-like  mass, 
and  ceases  to  give  fiirther  trouble. 

The  following  abstrai^ts  of  cases  will  serve  to  illustrate  the 
csjurse  and  symptoms  of  some  of  tlie  chief  types  of  chronic 
pyelitis.  Other  illustrations  will  be  found  in  the  chapters 
treating  of  parasites,  tubercle,  and  cancer  in  the  kidneys. 


CiJSl  h—IhubU  ealcuhua pyciiiU,    {2>aHce,  Arehivf4  Gin,  xxix.,  149.) 

A  yonng  woman,  irt.  23,  was  admitted  into  tlie  H6t«l  Di«u.  Jad.  \% 
1824.  She  h*il  ox[>vrivnc«il,  twu  years  and  a  lioJf  bvfure,  a  tedious  illiiotui, 
vliich  commenced  with  biciuaturio,  accompanied  by  fixed  aud  cuntiuti>>d 
pniiu  iu  tliti  ri'ual  rrgioii.  SobBn^uently,  the  uriiio  l>ecaiiie  turbid  and 
|>iiruUut ;  it  woa  juused  iu  smntl  qunutity  and  rrv<itu'iitly.  At  the  end  of 
Ltwu  launtiui,  alt«r  the  apidicatiuu  of  a  Ui^e  uuuibor  of  louchea  to  iha 
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loins,  the  liealth  imfroTcd.  The  ivnol  pnins  gnrc  I'larr  to  i  hftbitual 
of  vri>igbt  in  tlic  loina ;  the  nrino,  however,  cciiitiiiucd  puruleut.  Thrw 
weeks  before,  the  incnitlnihl  ili»i>hargi>  wgjt  auddi'uly  aupprissed  ^m  cold; 
and  wheu  the  patieDt  c«me  utider  obserrutlon  ibe  Tare  n-ut  drawn,  the  e^e* 
Minkcn;  there  were  severe  aUloiuinnl  puios  inci-esMil  by  pimure  :  thaae 
were  ctuped&Uy  aerero  iu  the  luiubnr  rt^on.  Tlie  nrine  wu  turbid,  scanty, 
and  roidcd  with  paiu.  Lc(?chcii  were  freely  applied.  Butobfitiuat«  TomiX- 
lug  caoie  on,  and  the  patient  died  in  fire  davit. 

AuOypsy.— The  kidneys  were  cnUrged  to  abi>iit  a  tliird  abore  their  obU- 
uory  size  ;  their  surfai^OH  were  noiluUt^^d,  and  uniiuturfllly  hard,  bnt  pi«- 
sentitig  lii.-n-  and  there  pnintji  of  nuctiiatiim.  On  cutting  open  the  organs 
ihoy  were  foiud  exleuMively  sicrulaled  and  full  of  pus.  The  left  kidnoy 
containett  uiuu  c&K'uIi,  and  the  right  nfto^n  ;  those  wore  totlged  iu  the 
dilated  calieeB.  Tlic  proper  substAiico  nf  the  kidney  wa»  ex|)uudod  and 
atteuuatt'd,  Itut  otherwise  hciiltby.  The  nreters  weru  dark  coloured, 
warbled  on  tlie  surftu:e,  aiul  ttieir  Uninf;  ntt^nibrunu  thickened. 

Case  II. — Tvmfmr  /omi^ii  by  the  Irft  K-idnry  {pf/tmcpkronti),  diteAarffing 
ytui  0}pUT\uiUj  both  by  Uu  urethra  and  the  reciun,  depending  on  •  larfft 
mxal  calculus.     {Brvjhtj  loc^  eii.f  p.  227.) 

A  man,  «t  40,  first  8t*«u  by  Dr.  Bright.  April  30th.  1$36,  had,  forth* 
but  twtinty  ycarii,  cxperienoed  (M:cajtic>iiHl  pain  in  ttic  left  8tde,  which  be 
ascribed  to  a  bluw  ;  he  hud,  likcwiw,  at  titnon,  fth  |Hiin  in  paasin;;  urine, 
which  was  then  turbid  with  dopottit;  but  about  thrve  moutlu  uuly  before 
Dr.  B.'s  visit,  had  n  tumour  been  dutueted  ur  ttiutpect^d  iu  llie  left  lumbar 
and  iliac  rogioUB,  11^  was  Found  C'>n«id(*ni))ly  munciuted.  The  nrine  w&k 
ucuti'ul,  with  a  rer)'  dbiagreejibU'  iiU)>^II,  and  coutaiued  a  lai^  quantity  of 
pns  with  H  littk  bljud.  Thu  whule  quantity  of  put  pas8^.-d  daily  waa  fhiDl 
four  to  six  ouncea. 

A  tumour  existed  on  the  left  side  of  ttie  abtbimen  des(>f>ittling  far  below 
the  ninbilicuH,  bard  to  the  touch,  and  tixe<t  in  the  left  lainbar  and  iUac 
rcgionH.     Il  felt  amuolb  and  tveu,  and  was  nit  Iter  tender  at  otic  jHiint. 

A  month  later  (Juno  1st)  the  tuniour  nppcai-prl  to  occopy  nearly  th* 
utnntion  of  an  enlarged  spleen,  but  Dr.  II.  thought  ho  felt  the  colon 
]>as«ing  over  it.  The  nrine  passed  in  twenty-four  hours  uoutaiued  only 
three  ounces  of  pus.    Tlie  perspinitions  were  profuso. 

Juno  6th.  —  He  hod  sulfured  lately  a  good  deal  of  pain  in  the  loft  dda, 
and  was  etidenlly  ftiverisb  ;  ho  was  accordingly  dirct'te<l  to  leave  off  tli« 
touio  and  nourishing  medicines  and  food  he  had  been  taking. 

June  15tb.  — T1^*o  days  after  thi>  lost  visit  diarrhoea  cainu  on,  aocompanic-cl 
with  tenesmus.  The  tumour  was  found  now  greatly  dimiuiBlitxl ;  and  on 
examining  the  slooU  it  was  evident  that  a  large  quantity  uf  pun  waa  pass- 
ing ttint  way.  The  djsrharge  of  pus  with  the  nrino  was  undiminUhi'd,  but 
there  could  be  no  doubt  that  the  abscess  in  the  kidney  luul  ulcerated  into 
the  descending  colon.  The  patient  lived  for  about  six  wccka  after  this* 
hiccup  came  on  and  proved  \cry  oltstinate  ;  and  pus  continuod  lu  bu  dis- 
charged both  from  the  urethra  and  the  ri^etum. 

Autoynif.  —  Vnu'n  the  abtlomcn  wha  opened,  the  left  kidnoy  wna  apcu 
occupying  the  siuoe  from  Ihu  diftphrugm  to  the  biio)  uf  lira  puhia,  auU 


ILLUSTRATIVE  CASES. 


m 


aloDg  ita  wbvie  tcnglli  piisaoil  tho  dtsceadiiig  colon,  much  contmcUd.  Ther* 
yffwi  a  small  fistulous  opcuiiig,  uoi  larger  than  sufiicicut  to  admit  &  goose* 
cjuill,  from  tho  rac  into  the  t^iguioid  flcx.ure  of  tlie  colon  as  it  passed  over 
tin;  lower  part  of  tho  kidney  just  at  the  point  uhoro  iwruliar  tenderness 
hud  been  early  obserred,  and  here  the  intestine  looked  a  little  dmwu  in. 
The  pus  wiui  found  to  have  eduaped  into  the  jwooh  and  lumbar  rauBcles  very 
extfriaively.  On  removing  the  left  kidney,  and  examining  it  more  ac- 
curately, it  nas  found  to  contain  a  large  coralfonnod,  lithic-ucid  calculusi 
extending  its  1>raiiehe6  into  all  the  canties  of  a  sacculated  pehiii.  The 
kidijcy  was  full  of  pus,  and  in  several  parts  cerebrifoi-m  umtti>r  wag 
iiproutlng  into  the  cavitioa  with  most  luxuriant  growth,  into  which  tults 
of  vmscIb  were  ficea  entering. 

Cases  of  this  clasa,  being  aurrouaded  with  moi'c  or  less  ob- 
scurity as  to  the  exact  state  of  things  within  the  ab<loinen,  are 
more  instructive  when  the  res'elations  of  the  autopsy  are  at 
hand  to  illuminate  the  clinical  history;  but  the  nature  of  some 
of  the  cases  which  end  iu  recovery,  are  so  clearly  indicated  by 
their  eymptums,  that  they  may  be  cited  with  luivautuge,  and 
ritliout  any  doubt  as  to  theii*  real  nature. 

The  following  is  from  Dr.  Todd  {loc  di.,  case  xlviiu)  : — 

Ca£E  in. — A  female,  let.  25,  unmarried.  Site  had  been  passing  pus 
Ith  the  virine  at  least  a  twelvemonth  before  admissixn  into  ho&pital.  and  in 
eoiiiiiderdUo  and  constaut  quantity.  For  the  lost  live  years,  she  had  suf- 
f*rred  pain  in  the  loins,  referred  esjiecially  to  the  region  of  the  right  kiilney, 
Thih  |>nin  varieJ  in  intensity  ;  it  was  generally  slight  and  dull,  hut  now  and 
then  fwvere.  There  had  bt'co  no  symptoms  of  ou  acute  nttack,  nor  any 
rigors  or  vomiting.  She  never,  to  her  knowledge,  voidetl  bliKHl  in  tho  urine, 
nor  ever  pobsiMl  nny  gmvid  or  calculus  :  nor  did  she  ever  seem  to  ha\e  suf- 

^^fore<l  fi*om  »cvei*o  jwin  in  the  direction  of  the  nreler. 

1^^  Bather  more  than  a  twelvemonth  before  her  ndniission  into  hMpital, 
she  was  itndilenly  atta(?kt.-d  witli  retention  of  urine,  whitdi  hutted  twenty- 
four  hours :  and  iiimiEdiulcly  after  itfi  cessation,  she  first  begun  to  notice  in 
the  urine  a  M>«iin»rnl,  whiih  preBvnted  n  ])iirulent  character.  Tbis  attack 
of  rrtontion  of  urine  was  jireeeded  by  slight  rigors,  but  tho  constitutional 
dinnrder  was  of  so  milfl  a  rburattrr  aa  not  to  cjuae  her  to  he  up  at  all. 

Wlieu  ailiiiitted  into  horipital,  pu&  was  passed  daily  wtth  tlie  urine  to  th6 
extent  of  two  to  four  ouncca ;  yet  there  wai  but  vei^  slight  general 
ailment. 

Ou  examination,  a  very  Tar^  tumour  waa  found  situated  in  the  rej^'^a 
of  the  left  kidnoy,  forming  n  couAiticrable  projection  btn^'flth  the  abdominal 
wall.  This  tiiuitmr,  which  was  three  times  the  ordinar}'  bulk  of  tho 
kiduey,  van  elaatie  and  yieldinj.;  to  the  touch,  and  communicated  the  aen- 
sitiou  of  a  ffoll  elastic  flwelliu};  filUd  with  Huid.  There  was  dulnesa  oo 
pecowooo  all  over  the  anrfuce  of  the  tumour,  wliiuh  wai  amoolh,  round, 

^^Utd  free  from  any  uvtchea  or  projectiona. 
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The  tnmouT  was  not  tender  ;  the  patient  coald  boar  it  to  bo  hiindSJ 
without  puiii,  uiik'»s  banl  jirv&dui-u  wi-ro  use<l,  when  she  eoniplnincd  of 
dull  puiri.  litT  inu<iL  ur^>iit  8)iiiptoiii  wbs  on  occiuional  cuttiug  poi 
rercrrc'<l  to  the  neck  of  thu  bladdur,  somutinios  acroin^miiiLHl  nith  slig 
diftictilty  uf  mi'Muriiioti.  SUo  stated  that  ocousiunully  sUv  had  a  aciisaXu 
of  fiiluv^K  iit  the  luft  side,  which  would  go  o\X  rmpidly,  as  ifsuniethiog  hi 
burst,  and  then  thero  would  very  soon  follow  aii  lucieasod  fluw  of  pu» 
tho  urine,  ^uuietiiues  ay  muoh  um  eight  ounces  of  pua  would  bo  jiaased 
thu  twenty-fuur  hour*.  Dr.  Todd  diagnosticated  n  stiiciure  of  tho  ureU! 
pntbably  near  tho  bladder,  caiiiiuig  backwurd  pi-tissurv  ou  the  kidney,  wil 
tlilutjition  and  Baccnlntion  of  the  organ. 

Kightecn  uiontht>  atterwiirdii,  the  putieat  presentod  herself  again  to  D 
Todd.  She  Ntuted  thnt,  on  <iuitting  the  hospital,  xhu  went  in  Brightoi 
there  she  improved  in  hcallh  very  greatly,  and  the  puruliMjt  discluu]{ 
graduuUy  diuiiuiahed.  <in  a  careful  examination  of  ihu  Aidn  there  waa  | 
trace  of  Luniour  ;  only  a  few  pus  globules  could  be  detected  iu  the  urin 
nntl  it  was  doubLful  whulhcr  those  were  not  derived  from  the  vagina  or  tl 
bladder. 


CA.8S  lY. — Pyontphrosia  from  eafadu§  in   Ae   wttt^r   without  puruUi 
itn'tw.     {I/otcutmt  £J.  Med.  /.  1622,  j;.  £57.) 


inm 


A  medical  practitiuuer.  ret.  25,  hofl  severe  and  protracted  nepi 
symptoms  on  the  left  side  at  the  age  of  15.  lie  recovered  from  th 
attack,  but  iluring  the  8ub&ei|aeiit  years  bo  antfered  repeatetl  paroxysms 
fmin  in  the  left  kidney,  ejfteiiding  tu  the  umbilicus.  The  urine  wras  J 
xiuics  Rcanty,  and  once  or  twice  Klightly  tinged  with  bluud,  but  it  nvn 
was  (.'l^scrve<l  to  be  mtJky,  or  to  contain  anything  like  pus. 

lletwcon  the  paruxysnis  liis  health  waa  good  ;  he  fuUoweil  tho  praotil 
of  his  profession,  and  underwent  a  good  deal  of  fatigue.  The  must  di 
tinguiahing  ajniptom  in  these  [MLroxysms  tnn  fixed  i>ain,  of  a  gnawii 
description,  extending  from  tho  spine  toward  the  mnbilicul  r(^giuu,  iui^raiM 
by  preasuiv,  eveit  the  slightest,  during  the  severity  of  the  attack.  Thai 
was  habitual  constipation,  ami  a  mont  unusaal  seufiitivene«s  to  cold. 

liifl  last  attack  but  one  occurred  in  February,  1631  ;  be  recovered  fktn 
this  in  about  six  weeks,  after  being  bled  to  130  ounces.  He  become  laul 
and  flurid  after  ttiis  attack,  iiud  watt  able  to  take  long  journeys  iu  Uiegijq 
but  rilling  caused  so  much  paiu  that  he  was  obliged  tu  give  it  up. 

About  St-ptomber  he  uudurweut  a  gi>od  deal  of  fatigue  ;  and  it  wan  so| 
[K>S(.'d  ihiil  he  sutl'ered  a  good  deal  of  pain,  from  btjtig  observed  rep««t«d] 
to  bend  hid  IxHly  forward  for  relief,  although  ho  would  nut  allow  it  whc 
ciutstionetl. 

One  Thursday  evening,  toward  the  end  of  September,  he  went  to  be 
earlier  than  uhiud,  complaining  of  fatigue.  Ho  rofio  next  morning  at  aevc 
o'clock,  and  his  last  fatal  attack  vommenccd  at  eight.  The  syuptong 
resembled  those  of  tho  former  paroxyKiuB  ;  there  was  intense  paiu  iu  th 
left  renal  region,  and  a  hurdnesH  was  perceived  when  the  tuind  was  applir 
to  the  seat  of  pain,  with  a  pdculiar  sense  of  crepitation.  The 
became  rapidly  uggravatcd|  and^  notwithiilAnding  all  the  uioaua 
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iacluding  the  abstraction  of  blood  to  the  extent  of  150  ooBoes  (f),  he  died 
on  the  fourth  duy.  * 

Autopsy. — The  left  kidney  and  pelvis  were  found  converted  into  a  reni* 
form  siu.',  s  foot  Inn^,  and  nine  inches  broad.  The  surfacu  of  ihiii  uc  was 
marked  out  into  tliruo  lobes.  When  opened,  it  was  fouud  full  of  a  fluid 
reeemblinf;  pus,  mixed  with  serum.  The  renal  subftance  had  wholly  dia- 
■ppeared,  except  a  few  email  portiona,  karing  nothing  but  a  cavernous 
cyat,  conaisting  of  the  proper  external  membrane  of  tho  kidney,  and  its 
iiiltTual  lueiiihraue  nmch  thiekcncd.  It  was  dividnl  into  three  large 
irregular  cutis,  freely  commuuicating  with  tlie  dilated  pelviti,  into  the  apex 
ofwhiuh  the  ureter  (of  its  natural  aize)  opened.  The  septa  between  the 
cella  were  hard  like  cartilage  with  thickened  edges. 

The  orifice  of  the  ureter  was  closely  blocked  up  by  a  small  calcnlua. 

CaskV. — SUmt  t»  the  hUuldtr  for  15  years: — removal  by  tkr  rectO'VaictU 
opcraliini :— death  Jive  yean  after  Jnjw.  pydUia. 

James  H.,  mt.  21»  was  admitted,  under  my  care,  into  the  Hnyal  Infir- 
mary, SeptemlKtr,  1S68,  labouring  under  symptoms  of  stone  in  tho  bladdor. 
On  mmnding,  a  largo  eonorction  was  forthwith  dctet^tcd.  I'he  (laticnt 
Stated  that  be  had  been  subject  to  dilhcuUy  and  {)aiu  in  making  water 
since  he  was  five  years  of  age.  When  he  came  umier  treatment  he  was 
emaciated  almost  to  a  skeleton,  and  uiuihle  to  lenvo  liis  l>ed.  Micturition 
was  excessively  frequent,  tho  uriiifl  nmmoniacJil,  and  loaded  with  viscid 
pus.  By  re^t  in  bed  and  ano<lyne  treatment,  the  symptoms  diminished 
greatly  in  sowrity  ;  aiitl  on  thu  I7th  of  December  he  was  judged  by 
my  colleague  Mr.  Sontham,  who  now  took  charge  of  the  case,  to  be  At 
for  operation,  The  atone  was  removed  by  the  recto-vesical  section.  It 
weighed  over  4{  ounces,  and  coutututd  a  nncloutof  oxalate  of  lime,  orer- 
laid  with  an  immense  mass  of  secondary  ^ihosphates. 

Tho  patient  made  a  alow  re^^overy  from  the  operation.  By  the  end  of 
April,  18&U,  the  tistulous  commuoicntiuu  between  the  bladder  and  rectum 
appeared  closed  ;  and  the  patient  waa  discharged  in  excellent  health, 
rapidly  gaining  weight. 

ITio  snbswinent  history  of  tlie  case,  up  to  the  time  of  his  death,  extends 
over  a  perimi  of  five  years.  Soon  after  leaving  tlie  inftrmary,  the  recto- 
vesical listultt  re-opt-nt'd,  and  it  never  afterwards  could  be  completely 
closed.  The  general  bcalth  continued  good,  and  no  practical  incf^tuvtruienee 
aroflc  from  tho  tistula,  until  about  a  twelvemonth  Wfore  his  death.  Tb« 
purulent  di>ichurge  with  the  tiriue  then  brgiiU  to  increase  ;  he  luat  fleah, 
ftud  gradually  Kank  in  tlie  early  jKirt  of  1S04. 

A%Uap»y, — Thtt  blinlder,  ureters,  and  kidneys  were  removed  entire.  The 
bladder  was  contracted  and  thickened  ;  tlie  ureters  were  dilated  to  the 
•izo  of  tho  little  tinger,  and  were  long  and  tortuous  ;  both  kidneys  wero 
txtenaively  sacculated,  but  not  enlarged,   and  hilud  tvith  pus  ;  and  the 


•  It  seems  highly  probable  from  the  narrative  that  death  was  dircclly  ransed 
by  loss  of  blood  ;  tlio  p^tieitt  iunisted  od  vcuMse^liou  ;  he  tij;bteued  the  Ugatore, 
Aud  bltd  kimtei/on  the  uigtit  of  hii  death. 
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•c<^retiii^  tUiu*  vs«  reduced  to  ft  Uiio  Uyer  of  cortical  nabfitAOM 

haU  an  iti  :li  thick. 


Casb  Vi.^Pyttiiu  with  (umcur,  mfUr  p^HttrOim,     {Bri^»  JTm 
OK  Ahd.  Tvmow%  A'nv  5y(i.  80c.  p.  SIS).  fl 

A  w(>man.  rt  Sfl,  wmaadmittc^l  intoOnr's  HM]vit&l,  JnnrlS,  1SS1.  8 
hfttl  A  Iftrxr  HKIominal  tnmonr.  It  orrupiMl  a  mliinCinn  wliirb  «xt«tided  a% 
nearly  hAlf  the  ftMomen.  not  TerrtliflercDtfrom  thftt  of  t  greatly  cnUrg 
spleen,  hut  ninnint;  bor-k  innre  complrt^Iy  into  the  lumbtr  repon,  ai 
thore  fttTonliitf;  ft  tt-nw,  ftoinrwhiit  elastic  fn^l.  It  Mppoarrd  to  be  perfvel 
fixed  ;  evrn  when  tb«  (uitient  wu  tnnied  completely  on  tlie  right  ^tA^ 
did  not  fthift  ita  pUc«.  It  f«lt  u  if  Axed  to  tho  rib«  thersMlrea,  nod 
thi.'ir  nmrtjin-s,  which  were  obviously  protnid*'d  a  little  by  its  bnl 
Towwdi  the  lower  parts,  and  particularly  bplow  th*^  irvRt  nf  tbi» ilium,  m 
desocnding  townrds  thft  polrifl,  th*  enUr^mcnl  Mt  much  softer  and  V 
tense.  Dr.  B.  was  at  once  conrinced  that  the  tumour  depended  on  adiseaa 
kidnoy,  aurl  it  seemed  likely  that  the  aoftneas  of  tlie  lower  put  mil 
ariae  from  a  portion  of  th«  iutMtine,  whioli  prvbably  was  the  colon  puii 
0T«r  the  kidney. 

Thi «?  y«'«r^  hefor*,  th*  patient  bud  mlfcred  for  many  moutlu  from  (rcqiM 
micturition,  with  |iain  undfon-iut;— the  urine  being  occajdonnlly  tingwl  wi 
blool.  Ki);htven  mouths  after,  ttho  wba  put  tu  b<Ml  with  a  living  child,  m 
^^M\\l  %\x  woelu  aubaequcntly,  «he  firxt  dim-oTered  the  tumf>ur.  Sinoo  tbi 
hnwevL'r  {nine  months  bvforv  her  udmiiuion),  she  bad  Ixiroe  anotbor  Uvii 
child,  anil  about  C'hnvtniati  ithe  Iwgan  t<>  jinn  conttidemble  qnantitiM 
what  ftliM  rnniiirkrEd  "  matter"  with  the  nrine. 

On  iidnii«)ioii  tthe  was  ft^eble,  and  huiking  hectic,  with  fretiQent  oalU 
paw  uritii*,  and  jmiu  in  doing  so.  The  urine,  whitrh  wot  acid,  coDtaia 
pua.  Sumo  (InvK  tin*  qunntitv  of  piw  waw  vit>'  (tmttll :  but  on  other  di 
aa  xunoh  ns  «ix  or  eight  ouni'vd  of  pure  pus  wurM  (■oUe<''tod  ;  and  afWl 
lai^  dia^'hnrge,  the  tumour  wna  often  decidedly  reducwl  for  n  day  or  tH 
Tha  boT^ils  were  costive.  Abont  the  18th  of  July,  chest  aywpioma  act  i 
with  diflrrhu-a,  under  which  sbr  wink. 

Aut"jm/.~'V\w  tumour  pixivtd  to  1>«  tho  ilifttendod  left  kidney  raaflU 
from  the  diaphragm  to  tlie  brim  of  the  polvi».  The  descending  oolc 
oontractrd  liku  a  thi(-k  roM,  ran  longitudinntly  on  the  anrfaee  of  thotumoi 
Tlio  tumour  was  ailliercnt  to  lite  colon  and  the  lumbar  parietea.  1 
Aatteneil  pHiicr^jiA  Iny  across  its  surfuce,  in  ita  anterior  and  iuuer 
TtiM  nr«(er  w.'u  thiokoned,  and  reaembled  an  artery,  but  its  eanal 
no  menns  pr'^portiouably  large.  It  woa  truced  to  tho  bladder,  wl 
orifice  funned  n  p^mmnetit  opening,  into  which  a  goose-quill  could  eui 
have  Ixtcn  inAcrted,  and  the  membrane  wafi  tiilnrtMilute^i.  The  blade 
woM  u.<ii>eeilut^ly  snidll :  the  ut4?rtis  iiatut^l.  Tho  tumour  contafuedabc 
a  pint  and  a  half  of  heallhy,  veLl-formed  {nis,  Kwlged  in  oella  ootumnida 
tug  with  the  polris  of  the  kidney,  and  apparently  formed  by  the  dial^| 
infundibula.  ^| 

The  right  kidney  vtas  healthy,  oa  were  aUo  the  other  abdofofl 
orgauB. 
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DiatjUGsis. — (fl).  Pyelitis  wiUimii  tumour. — In  the  first  stage 
of  the  comi>laiiit,  tlie  presence  of  the  characteristic  Gpitheliiim 
of  the  pelvis  and  coliijos  in  the  urinary  deposit,  generally 
Buffieea  to  indicate  tlie  nature  of  the  disease.  AVlien  the  urine 
has  become  puralent,  these  may  still  be  found  mixed  with  the 
puB  corpuscles  ;  but  in  more  advanced  cases  this  valuable  sign 
is  no  longer  available,  and  the  source  of  the  diiichargcd  pus 
must  be  traced  liy  other  intlications.  Tliesc  indic^itions  arc  often 
more  of  q  nt-gativc  than  pctfiitive  character.  When  pus  is  dis- 
charged with  an  acid  urine,  and  signs  of  disease  of  the  bladder, 
prostate,  and  urethra,  tu*e  absent,  the  primA  facifi  inference  is, 
that  it  comes  fiom  tlie  pelvis  of  the  kidney  :*  this  inference  is 
fitrengthened  almost  to  a  certainty,  if  tenderness  exist  in 
either  loin,  or  if  there  be  any  history  of  antecedent  nephritic 
colic. 

It  is  much  easier  to  recognise  the  existence  of  pyelitis  when 
it  stands  alone  than  when  it  co-exifita  with,  and  is  perha[>s  the 
consequence  of,  chronic  disease  of  the  lower  urinary  posj^ages. 
Pyelitis  is  a  common  complication  of  old  standing  cases  of 
cystitis,  enlarged  prostate,  and  urethral  stricture.  In  the 
absence  of  tumour  in  the  flank  it  muy  be  imjtosfiible,  in  such 
caaes,  to  arrive  at  a  positive  certainty  wi  to  the  co-existence 
of  pyelitis.  Little  help  con  be  obtained  from  the  cha- 
racter of  the  urine,  because  it  beai's  the  stronger  impress 
of  the  vesical  prostatic  or  urethral  difioifler:  but  a  careful 
weighing  of  the  following  points  will  generally  lead  to  u 
correct  conclusion.  The  upper  urinary  passages  are  likely 
to  be  involved  when  the  quantity  of  pus  is  very  great — 
two  or  three  ounces  or  more  per  day  ;  when,  with  a  large  dis- 
charge of  pus,  the  urine  is  only  feebly  anmioniacal ;  when  the 
loins  are  painful  on  pressure  ;  and  the  febrile  movement  and 
tlie  decay  of  strength  seem  out  of  projwrtion  to  the  vesical  or 
arcthrul  luischicf ;  Insily,  when  the  latter  has  been  in  existence 
for  several  years. 

(&).  PtjMis  with  hwwur^pijofiej>hrosiit. — Cases  of  this  class 

^Hot  usnally  present  much  diagnostic  difficulty.  There  is  an 
ic  £uctaating  enlargement  on  one  side  of  the  abdomen, 

For  the  dia^noitio  sigui  of  the  soaroM  of  pus  diB^ftrgod  with  the  oriuo 
•M  pp.  9^  97. 


8M 


PYELiTia 


occnpyinn-  the  situation  of  a  rcnnl  tTimonr,  and  a  groat  din;harge 
of  pUH  with  the  urine.  This  di-scharge  is  apt  to  vary  i'rom  time 
to  time  ;  and  the  dimensions  of  the  tumour  are  observed  to 
increase  and  decrease  in  invei-se  correspondence. 

When  the  outlet  from  the  sac  is  permanently  sealed  the 
nature  of  the  lumbar  tumour  is  much  more  obscure.  It  b 
liable  to  be  mistaken  for  liydronephrofiis,  a  hydatid  cy«t, 
a  perinephritic  abseess,  or  on  abscess  or  cyst  of  the  spleen,* 
or  liver.  The  diajrnosis,  in  such  a  case,  turns  first  on  the 
existence  of  a  tumour  presenting  the  physical  sipns  of  a 
renal  tumour  (see  Diagnosis  of  Cancer  of  the  Kidsky)  ; 
secondly,  on  the  evidence  of  fluidity  of  its  contents ;  and  thinily, 
on  the  signs  that  that  fluid  is  purulent  (recurrent  rigors  and 
hectic). 

Progmm. — The  prospects  of  a  patient  suffering  from  pyelitis 
differ  greatly  according  as  one  or  both  side^  are  afl'cxrted,  and 
according  to  the  nature  of  the  exciting  cause* 

Double  pyelitis  arrived  at  the  purulent  stage  is  a  diflorder  of 
very  grave  consequence,  whatever  may  liave  been  its  mode  of 
origin,  and  usually  proves  fatal  in  the  end.  Wlicn  the  disease 
is  cx)nfined  to  one  side,  the  issue  may  be  favourable,  either  with 
or  without  destruction  of  the  kidney.  Cases  of  this  last.  cImi 
are  not  infrequent:  numerous  examples  have  been  reoorded* 
in  which  one  kidney  has  been  found,  utter  death  from  aome 
other  cause,  bearing  the  marks  of  ]jrevious  sacculation  and 
suppuration.  Sometimes  nothing  is  found  in  the  situation  of 
the  kidney  beyond  the  capsalo  of  the  gland  tightly  eml>racing 
a  urinary  calculus  ;  in  others,  an  empty  cellular  sac  ;  in  others, 
a  saocuiated  ponch  completely  tilled  with  concrete  pus.  An 
^xample  is  reported  by  Knssmault  in  which  pyonophrosii  wm 
encountered  {jmnt-mortem)  appar»?ntly  in  an  early  stage  of 
obsolescence.  The  iHitieut  died  of  constitutional  syphilis,  with 
lardaceous  liver  and  sj^lcen,  and  Bright's  degencmtion  nf  the 
left  kidney.     The  right  kidney  wiw  ciiuvexled  into  a  soft,  tliick- 

*  Cuffe  r<0(inJ«  A  CM*  nf  pjronepli rum«  Iq  a  PorlagoeM  ('lifniciAH,  r««idii)g 
in  I'kTM,  wtiirti  wM  miftUkrii  for  a  cvnt  of  \.\\v>  ^iilren.  Nn  pita  IiaJ  vmr 
AppMrti]  in  the  arit)<< ;  iiidml,  tliere  were  tm  urinary  M-r»|>ti<n4k  nt  ah;  tUM>. 
K«Uloii  ]iiinrii)rr<l  the  •ap]>»*ptl  t*7>l  aod  wUtidrtw  i^  litrta  td  pua  Tbt 
pAiwnt  •qrvired  55  (Iaji.     iUai.  <!••  H4p.  IS55.) 

t  WUizU.  McU.  ZfiUCkr.  19(13,  p.  13. 
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walled  tnmonr,  as  large  as  a  child's  head,  situated  in  the  rif^ht 
hypochondrium.  It  was  filled  with  thick,  inodorous  pus  ;  the 
renal  tissue  had  totally  disappeared.  The  sac  had  contracted 
adhesions  to  all  tho  eurrouudiiip:  parts.  The  ureter  was  lul- 
hereut  to  the  wall  of  ihe  saci  so  that  the  escape  of  the  pun  was 
prevent-ed.  A  probe,  however,  could  be  passed  aloug  into  the 
dilated  pelvis.  The  disease  was  evidently  of  old  date  ;  no 
symptoms  (beyond  tiie  physical  signs  of  tumour)  rcfcn-able  to 
it  were  observed  during  life  ;  and  the  cause  of  its  production 
could  not  bo  clearly  made  out  after  death. 

The  gravity  of  pyelitis  has  a  close  connection  with  the  nature 
of  its  original  cause.  Cancerous  and  tuberculous  pyelitis  In- 
variably pmve  fatal  :  tl»e  prognosis  is  almost  equally  hoj>cless 
when  the  disease  is  secondary  to  enlarged  proHtate,  intractable 
disease  of  the  bladder,  or  urethra.  The  prospect  is  more 
favourable,  though  still  exceedingly  grave,  in  canes  which 
Ibiluw  pregnancy,  or  depend  upon  renal  gravel,  calculus,  or 
hydatids. 

When  pyelitis  is  seoondar)*  to  some  acute  disease  (zjTnotic 
fevers,  etc.)  it  is  of  very  slight  consequence,  and  sjjeedily 
passes  away  with  the  subsiilcnce  of  the  primary  disorder. 

Rupture  of  the  jmc  into  the  thoracic  or  peritoneal  c-avities 
is  BiMJcdily  fatal.  Rupture  into  the  intestine  generally,  if 
not  always,  proves  ultimately  fatal  ;  but  the  sac  may  open 
through  the  loin  with  a  favourable  issue  ;  though  this  is 
exceptional. 

Treatment — The  chief  general  indications  in  the  manage- 
ment of  ca^es  of  pyelitis  are ; — to  remove  tlie  exciting 
cause,  and,  secondly,  to  arrest  or  control  the  purulent 
discharge. 

Wlien  pyelitis  is  secondary  to  Bright*B  disease,  diabetes, 
scnrvy,  pnq}uni,  diphtheria,  typhus  or  other  zymotic  fever,  the 
gravity  of  tho  primary  disease  so  overshadows  tho  secondary 
aflfection  that  the  latter  rarely  demands  separate  utteution.  It 
is  only  in  the  rare  hsemorrhagic  examples  when  tho  loss  of  blood 
by  the  urine  becomes  threatening,  that  t!)e  internal  administra- 
tion of  astringents  and  styptics  becomes  necessary. 

The  particular  treatment  applicable  to  the  ditVerent  species 
of  pyelitis  will  be  found  described  under  the  sevei-al  headings 
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of    CONCTtETlONS    IN    THE    KlDNEV,     PARASITES,    TtTBER 

Cancer,  etc. 

The  following  observations  \rill  find  their  application  in  tho&c 
cases,  both  acute  and  chronic,  in  which  the  inllamination  of  th« 
pelvis  and  infundibula  is  a  leading  feature  of  tiie  complaint  and 
the  sonrce  of  the  more  importaiiL  symptoms. 

If  the  attack  he  acute,  and  accoraimnicd  with  pain  in  the 
renal  region,  frequent  and  piiinftil  mictnrition,  bUwxly  nrlne* 
and  fever,  the  loins  should, be  cup]jed  to  eight  or  twelve  ouncea ; 
the  cupping  should  be  followed  np  with  warm  baths  and  hot 
poultices  to  the  loins.  Warm  diluents  should  be  freely  ad- 
ministered. Opium  and  other  anodynes  are  sometimes  de- 
manded on  account  of  the  intensity  of  the  sutfering  and 
evidence  of  spnsm  of  the  ureter. 

In  chnmiu  cases,  when  the  secretion  of  pus  is  profiise,  the 
effbrtfl  of  the  imictitioner  must  be  directed  to  lessen  the 
discharge,  and  t^  brinj;  the  renal  tumour,  if  there  be  anf, 
t,o  a  state  of  contraction  or  of  obsolescence,  and  through- 
out to  keep  up  the  general  health  to  the  highest  possible 
standard. 

Among  the  remedies  which  are  available  to  check  the  die- 
charj^e  of  pus  arc,  tlic  mineral  acids,  alum,  vegetable  astrin- 
gents, Imlsamic  and  tcrebiiilhine  substances.  These  last  are 
only  applicable  when  the  disease  is  thoronghly  chronic,  and  a 
stimnlant  to  the  mucous  membrane  is  required. 

The  metallic  astringents  have  also  been  occasionally  em- 
ployed  wirh  success,  when  other  means  have  failo<l.  Mo«ler 
relates  the  following  instance  of  the  good  effects  of  acetate  of 
lead,  in  a  case  of  uncomplicated  pyelitis  arising  (presumably) 
from  cold : — 

Barvl  C,  mt.  19,  rulter.  Came  iin<1or  trenrment  in  AiiKiist,  ISfil.  In 
the  spriuK  ^  the  year  be  Imd  been  working  in  ■  very  cold  iiloco,  and  his 
nine^  cmniueucwl  with  a  smarting  ]Miiu  in  passing  watvr.  Tliiv  wns 
followed  by  the  npjienmnco  of  pus  in  tli«  urine.  When  Iho  cuso  name 
under  obsorvatinn,  it  was  quite  nncamplicated;  the  only  complaint  ww 
smarting  in  mnking  water,  niul  a  desire  tt>  vnid  it  about  crery  hour. 
(.*olwprejwion  of  tho  nretlini  cnuued  no  juis  to  Rpi>ear  at  the  orifioe  ;  lb« 
pufl  was  thoroBglily  wixetl  with  tlie  urine,  giving  tho  latter  a  turbid 
apfiraraneo.  After  AtAiiding,  a  layer  of  pua  Biibsi'k'd  t"  the  l>otTom  of  th« 
voMel,  about  half  an  inch  thick.     The  microscope  brought  to  riow  piu 
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corjm.wlwi  and  varied  forms  of  epitheilial  cells,  some  of  which  yee-re  fatty. 
The  alhiimon  was  no  more  than  correspoiulcd  to  Ilio  amount  of  [m».  The 
naclion  was  acid,  and  «nntinued  bo  throiif^liout.  At  first  vof^ctablA 
Bstringciita  in  large  doses  <10  grains  of  tannic  acid  thrice  duily)  were  em- 
ployed ;  theu  balsamic  rernvdiL's  ia  the  form  of  Onflith's  mixture,  &c  ; 
then  alkalies  (sod.  bicarb.  5"i>  dtuly).  The*  qunatity  of  jma  rcmaiued 
atationury,  in  Bpit£  of  all  tkew  rumedlca  ;  bat  the  smarting  in  ]>aatiiiig 
Water  liad  mostly  eeaud. 

In  the  beginning  of  October,  the  jmtitint  complniued  fur  the  first  time 
of  pain  ill  the  ri^ht  lumbar  re^on.  At  that  time  there  were  bUHKl  cor- 
puflclua  ill  the  urine,  as  widl  a&  pmt  and  epithelium.  The  pus  Lud  ini:reaBC4l, 
The  atkalifSi  were  now  combined  with  the  uau  of  worm  buths  ;  the  blood  noon 
disiippoar?d,  and  tlie  pains  ceased,  but  the  pus  coutiuuc>d  an<liniiniKh<.Hl. 

On  the  lat  of  January,  1902,  the  use  of  acetate  of  lead  wis  commenced,  in 
doacs  of  tliree  grains  three  times  a  day.  At  the  end  of  eight  days  ihij  doae 
wiia  increased  to  four  grains  three  tiuifs  a  day.  The  effect  of  the  tivatment 
On  the  amount  of  pua  was  marked  ;  on  the  tenth  day  the  qoautity  was 
tisibly  dimiriiahed,  and  shortly  afterwards  it  diMippeared  alt«igether.  Some 
months  later  the  [latienl  presented  himBt*lf  again  ;  the  urine  was  found  quite 
free  from  pus,  anil  the  general  health  blooming.  These  large  doses  produced 
colicky  symptoms  townnl  the  er.d  of  the  second  week  ;  and  there  was  at 
tlie  8:ime  time  a  decidcil,  though  not  great,  diminution  in  the  daily  ijuantity 
of  urine. 

The  tincture  of  the  sesquichloriile  of  iron  has  soinetimcs 
proved  of  signal  service,  aa  iu  the  folloAviug  example  : — 

B.  H.,  awoman  tet.  fil,  woa  admitterl  under  my  care  into  the  Royal  Tn6r- 
mary,  in  December,  1862,  in  a  state  of  extreme  weakness  and  emaciiition. 
On  examining  the  nrino  it  was  found  acid,  londud  witli  pus  mixed  with 
aome  blood.  Mietnhtioii  wtu  fre<iiu>nt  witli  smarting  paio.  Careful  and 
repeated  explomtion  of  the  btad<Ur  fiiilcd  to  detect  a  stone.  The  right 
Icidney  was  painful  on  pressure,  and  the  anamnesis  disclosed  obscure 
history  of  renal  calculus.  There  was  no  fulness  in  the  loin,  llic  daily 
quantity  of  pua  was  estjmat«<l  at  three  ounces.  The  deposit  in  the  urine 
contained  no  cellular  elcinrnts  except  pns  and  blood. 

She  was  first  put  on  a  mihl  alkiilino  trcjitment,  with  generous  diet,  and 
aix  onncoa  of  wine.  No  improvement  followed  ;  ahe  continued  to  luso 
groimd,  and  was  nn»blr  to  leave  her  bed  :  the  tongue  became  dry  at  times, 
and  sym]itoma  of  severe  hectic  showed  themselves.  The  alkalies  were 
then  dii^continued ;  and  30  drops  of  tincture  of  steel  in  a  wineglass  of 
wnlcr,  adniiiiistercd  three  times  a  day  ;  the  wiuo  was  incrca!»cd  tn  10  oz. 
This  treatment  was  continued  for  many  wctka,  and  gradual  aiuendniont 
set  iu.  Hltrfid  diwippeared  wholly  from  the  uriut!,  and  the  discharge  of  pus 
was  reduced  to  less  than  Ivalf  an  ounce.  The  general  health  improvtd  pro- 
portiumdly  ;  and  in  Mar<*h,  18»i3,  the  patient  was  able  to  leave  the  hoapital 
in  a  (air  way  of  recovery.  She  afterwarda  presented  hrrsclf  among  my 
out-patienta  from  lime  to  tiruo  for  aurao  months,  and  st<.'adjly  f;:iiiicil 
■tnnglh.    At  length  ahc  wont  to  her  work  (weaving),  and  I  hoard  uuUiiug 
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more  of  her  until  April,  18C4.  All  her  syiuptofna  had  returued  ia  gmt 
ftereritysome  weeks  befure.  She  clecUiied  tu  comply  with  my  recomxiWB* 
datiou  to  enter  thu  Infinnary,  and,  fotir  weeks  tift^r,  1  heard  of  hn 
death. 
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Among  the  general  means  designed  to  keep  op  the  vigour 
the  system,  the  most  important  are  cod-liver  oil,  qainin 
nourishing   diet,   and,   abi>vo  all,   cliange    of    air.      Sea-ddfl 
localities  are  preferable,  and  even  sea-bathing  may  be  reoom- 
mended,  if  the  ptitient's  strcn;zlh  j>errait.  ■ 

When  renal  tumour  exists,  it  is  not,  aa  a  rule,  advisable  to  ■ 
take  any  steps  with  a  view  to  procure  evacuation  of  the  sac 
through  the  integwnents,  unless  there  be  decided  indications 
of  pointing.     It  must  !>e  remembered  tliat  tliere  is  alwajs  & 
chance  (supposing  the  disease  to  be  confined  to  one  side)  that,  M 
with  rest  and  patience,  the  pus  may  become  inspissated,  &nd  ■ 
the  abscess  pass  into  a  permanently  obsolescent  state  ;  or  that 
gradual  emptying  of  the  eoc  may  take  |jlace  with  fuial  atrophy 
of  the  reiinl  tissue.    The  advantages  of  an  expectant  treatment 
are  strikingly  illustrated  in  the  following  case,  recorded  bj 
Hcnnin^er : — 


Thn  patient  received  «  blow  on  the  left  lmnho*reniLl  region  in  184$.  Ob> 
scnTH,  pcrnistent,  renal  pains  followed  the  aecidtut.  Thn-e  yenrs  itner,  th« 
patient  had  nephritic  eulic  on  thu  Itffl  nidv,  which  rvrurrcd  in  periodical 
paroxVBnis,  rcaeiubling  ngue.  In  18.'»2,  the  ottacks  rwurrcd  abuat 
every  three  days  ;  they  wwro  rdlowed  by  tlie  diioliarge  of  a  hij;hly  purulent 
urine.  MixL'd  witli  tin*  pun  wi-rc  found  epithelial  cells  und  er^'ntftlline 
depoaita.  A  tt^iisn  clastic  tumour  was  difa^overeil  in  the  Irft  hyiNX^hoiidriotn, 
extending  a»  for  um  the  vcrti'bi'al  column.  Afti>r  n  jiAroxynni,  und  divharx* 
of  p«9  with  tlirt  urini',  ihw  tumour  wan  only  doubtfuliy  pyn.-eptiblf,  Imt  in 
exploring  along  t)in  ouurst*  nt  tlie  ureter,  a  body  as  largo  aa  a  nutmc<;  v&b 
discovered  in  th«  iU«c  fowui,  in  tin*  truck  of  the  ureter.  The  nnture  of  the 
cue  VM  now  clfsrly  miulo  out  to  be  calculoua  pyelitis  with  tumour.  Tlie 
advice  of  M.  Schut/.onbi*rger  wu  to  CNtabli»h  a  fiKtulous  upening  in  thn 
renal  region  with  a  view  to  provide  a  wifo  outlet  for  the  ywn.  and  thua  re- 
lieve the  neuralgic  pAmiysms.  On  eoUAultiug  with  l*ri»f.  Sndillot  it  w«s 
■greed  to  wait  the  progrcxa  {>f  events,  in  the  ho|>o  that  the  renal  tiHCtl 
would  be  gradually  abeorbod.  and  the  kidney  riMlnoed  to  a  monibronoM 
pouch,  wltich,  on  the  ceaaation  of  the  oecrctiou  of  urine,  might  evuutuany 
contract.  Those  hopes  were  reoliflrd.  A  merely  [tallialivi'  ti>fat)itettt  w«a 
otloptv*!  ;  and  Mix  months  afterwanlft  the  fiatient  saw  au  end  tubiaNuffcruiga; 
he  has  f-outinued  since  in  uninterrupttid  health.* 

Thcro  aro  cases,  indeed,  in  which  the  distension  of  the  no 
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bocomes  so  g:rcnt-,  thnfc  the  peril  of  rnptnre  into  the  peritoneum, 
exceeds  the  risk  of  making  an  opening  through  the  inlegii- 
mentfi.  In  such  a  contingency,  the  same  rules  apply  as  for  the 
jmncture  of  scrotiB  cysts  of  the  kiflney  (scellYDRONEPJiROSis — 
TREATMENT) ;  the  opening  ehonld  be  made  in  tlie  lumbar 
region,  where  the  sac  bulges  most>  aud  where  danger  of  wound- 
ing the  peritoneum  ia  least. 
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Globe  examination  of  &( 
the  existence  of  numeroue 
trom  the  papillae  toward  t 
dne  to  the  precipitation  of 
canals.  This  is  generally 
cooling  of  the  body  after 
the  urates,  and  caosea  thei 
tubes. 

In  infants  dying  within 
strisB  are  almost  invarial 
been  found  in  still-bom 
(Hoogeweg  and  Martin). 

A  similar  precipitatior 
and  constitute  the  first  v^r 
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(juentlj,  thoy  are  rolled  down  along  the  ducts  by  the  stream  of 
urine,  and  deposited  in  the  infundtbula  and  pelvis  of  the 
kidney  ;  and  even  many  thousands  of  minute  calculi,  formed  in 
this  manner,  may  be  encoantered  aft«r  death,  in  these  situationa 
(see  case  of  J.  R.  p.  334).  Agglomerations  of  lari^r  size  may 
begin  in  the  same  way,  or  Uie  precipitation  may  fii'st  occur  in 
the  infundibuhi  and  pelvis. 

In  number,  ^^ize,  and  sha{>e,  renal  concretions  present  the 
greatest  diversities.  A  kidney  may  contain  only  one  concretion, 
three  or  four,  or  several  hundreds.  In  size  they  vary  from  a 
pin's  head,  or  a  hemp-seed,  to  a  horse-bean  ;  and  if  a  concre- 
tion become  permanently  lodged  in  tiie  pelvis  or  its  appendages, 
it  may  go  on  increasing  to  a  weight  of  several  drachms  or 
ounces.  Such  a  calculus  is  usually  moulded  to  the  divisions  of 
the  pelvis,  and  astsumes  various  grotesque,  branched,  or  ar- 
boraceous, forms. 

The  amUomiml  ehangea  produced  by  renal  concretions,  are, 
congestion  of  the  kidneys,  abscesses,  pyelitis,  pyoneplirosis, 
and  hydronephrosis^  These  are  considered  under  their  respec- 
tive headings. 

Symptoms. — The  existence  of  concretions  in  the  kidney  ia 
usually  indicated  by  an  aching  pain  in  the  loins,  occasionally 
rifling  into  violent  paroxysms  (nephritic  colic).  This  pain  is 
characterized  by  its  tendency  to  slioot  along  the  course  of  the 
ureters  doAvn  to  the  testicles  and  the  inside  of  the  thigh  ;  it  is 
also  commonly  attended  with  a  sense  of  faintncss,  nausea,  or 
even  vomiting.  The  urine,  in  these  cases,  is  voided  with  undue 
frequency,  often  with  pain  at  the  end  of  the  penis,  and  it  is 
apt  to  contain  blood,  pus,  and  epithelium  trom  the  pelvis  oi 
the  kidney. 

The  colicky  paroxysms  are  determined  by  dislodgement  of 
the  concretion  ftom  one  of  the  infundibula  into  the  cavity  of 
tlie  ixilviK,  or  from  one  part  oF  the  jielvis  to  anothur  ;  but  the 
most  severe  attacks  arc  caused  by  the  impaction  of  it  in  thu 
ureter. 

EThe  descent  of  a  calculus  along  the  ureter  into  the  bladder 
is  productive  of  very  distinctive  symptoms.     The  p;itient   is 
luddenly  seized  with  intense  pain  in  the  region  of  the  allected 
kidney,  accompanied  with  a  sense  of  deadly  faintncss,  cramp 
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and  fiickness.  The  pain  radiates  in  yarions  diiccdon^ 
chiefly  along  the  ureter  to  the  bladder,  scrotum,  end  of 
penis  and  the  incide  of  the  thigh.  The  te«ticlc  is  retracted  ; 
there  is  inoewsant  desire  to  make  wat<T,  bnt  the  flow  of  urine  b 
either  {tarthilly  or  wholly  suppressed.  In  the  former  case,  tbc 
urine  ia  hig^h  coloured,  often  mixed  with  blood,  and  roided  in 
drops  with  boming  pain.  Violent  and  frequent  vomiting  follows^ 
the  ekin  is  covered  with  a  cold  sweat;  there  isoonstiintrestlesft- 
ncss ;  the  patient  tossea  IW>m  side  to  side,  and  afisnmes  in  sncoe^ 
sion  a  Kore  of  different  positions  in  the  hope  of  relief.  If  the 
symptoms  are  not  speedily  relieved,  a  febrile  movement  is  pro- 
duced, which,  feometimes,  attains  a  high  degree,  with  hot 
quick  pulse  and  incessant  thirst. 

After  thene  symptoms  have  continued  a  cextain  time — it 
bo  hours,  it  may  be  days*— relief  comcf.,  ofleu  quite  suddejily, 
The  ])atieDt  feels  something  drop  into  the  bladder,  and,  all  at 
once,  his  a^^ony  is  past.  Sometimes,  however,  tlio  concretioo 
fails  to  clear  the  ureter,  and  becomes  impacted  in  some  part  of 
its  course.  In  this  case,  the  subsidence  of  the  symptoms  is 
more  gradual,  and  less  complete.  In  other,  fortanately  still 
rarer,  instances  the  opposite  ureter  has  already  been  rendered 
impervious  Ly  the  im])action  of  a  calculus  on  some  prcTioot 
occasion,  and  the  blocking-up  of  the  hitherto  open  chanud  ift 
followed  by  total  anuria,  which  leads  to  a  rapidly  fatal  iam^ 
with  or  without  uia'raic  symptoms. 

Renal  calculi  are  Boinctiraes  wliolly  latent.  They  may  even 
attain  a  lar>^^  size,  and  destroy  extensive  portions  of  tlie  gland, 
witliout  betraying  their  pi-escnce  by  a  single  symptom.  Or, 
Again,  renal  symptoms  may  exist  for  a  longer  or  shorter  period 
and  then  wholly  and  fmally  cease.  This  latter  event  may 
occur  under  two  circumstiUiceB ;  either  the  concretion  coni- 
pletely  occludes  the  ureter,  and  determines  gradual  atix)phy 
the  kidueyj  or  it  l»e<^omes  encysted  in  a  lateral  jiouch  or  divcrti- 
cnlum,  and  ceases  tx)  impede  the  flow  of  urine  luid  to  irri 
the  mucous  mcmbnmc. 

The  duujtwais  of  a  calculuR,  or  calculi,  in  the  kidney  or  pclvii 
(except  in  latent  cases)  is  not  generally  attended  with  much 
difficulty.  The  locality  distribntion  and  ])aroxywnal  recur* 
renco  of  the  pains,  with  the  pyelitic  chnruclcrs  of  the  oriney 
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are  usually  sufficient  to  indicate  the  cause  of  suffering.  Neu- 
m\g\ii  of  the  lower  intercostal  and  abdominal  nerves  sometimes 
presents  ^n^at  seventy,  and  a  paroxysmal  character.  It  is  dis- 
tinguished from  renal  colic  hy  the  absence  of  blood,  pus,  and 
transitional  epithelium  in  the  urine.  More  difficult  to  dis- 
tinguish are  those  cases  in  which  nephritic  colic  is  produced  by 
the  impat;tion  of  blood-clots  or  hydatiik  in  the  ureter;  indeed, 
absolute  certainty  cannot  often  be  obtained  in  these  cases  until 
the  api)earance  of  grarel,  hydatids  or  clots  in  the  urine  seta 
the  question  at  rest.  The  antecedents  of  tlie  patient  some- 
times throw  an  imix)rtant  light  on  tiie  diagnosis,  and  a 
knowledge  of  the  nature  of  a  foregoing  attack  will  furnish  a 
key  to  au  existing  one. 

In  the  absence  of  colicky  paroxysms — where  the  symptoms 
consist  only  of  obscure  lumbar  pains  and  slight  disturbances  of 
micturition,  careful  and  rejMiated  examination  of  the  urinary 
deposit  becomes  the  principal  mcmis  of  arriving  at  a  proeise 
diagnosis.  If  the  symptoms  be  due  to  calculus,  the  deposit 
will,  in  all  probability,  contain  scattered  blood-disks  and 
spindle-shaped,  tailed  and  irregular  epithelial  cells  from  the 
up|)cr  urinary  passages.  These  may  be  accompanied  with  pus 
corpuscles,  and  minute  agglomerations  of  uric  acid,  dumb-bells 
of  oxalate  of  lime,  or  Rome  other  form  of  calculous  deposit. 
These  imnatural  conditions  of  the  urine  are  intensified  by 
violent  exorcise,  and  diminished  or  altogether  suppressed  when 
the  patient  mamtains  a  state  of  rest. 

The  tmttmmt  of  renal  concretions  must  be  modified  accord- 
ing to  the  existing  symptoms  and  the  anatomical  clianges  which 
may  be  inferred  to  have  taken  place  in  the  kidneys. 

During  the  jiaroxysms  of  renal  colic,  tlie  remedies  indicated 
are  warm  baths,  emollient  enemeta,  cupping  the  loins,  and,  in 
highly  sthenic  cases,  venesection.  The  dolorous  sjMisua  of  the 
ureter  must  be  combated  by  free  administration  of  oi»ium. 
This  drug  is  freely  tolerated  in  cases  of  this  class,  and  fiill 
doses  should  be  repeated  until  the  system  ia  plainly  brought 
under  its  influence.  AVhen  the  irritability  of  the  stomach  is 
such  as  to  prevent  the  absorption  of  the  drug,  it  should  be 
introduced  fjer  rectum  or  by  subcutaneous  injection.  Bella- 
donna may  be  substituted  where  opium  disagrees.    The  secre- 
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tion  of  the  urino  should  be  enconmped  by  warm   domuTt 
drinks :  hot  poultices  shonld  be  applied  to  the  loins  or  nlHlomen. 
Rfi  the  toeal  Bymptoms  indicnte. 

Clmnge  in  the  jwsition  of  the  patient  Bometimcs  Enfflcee  to 
difilodge  a  calculns  which  lies  upon,  but  has  not  l^ooome  fullj 
enpaged  in,  the  orifice  of  the  ureter.  Manipulation  of  the 
abdomen  in  the  courne  of  the  ureters  may  also  farilitate  the 
descent  of  tlie  concretion.  Dr.  Simpson  witnesBcd  relief  folli 
complete  invereiou  of  the  body.* 

In  the  intervals  of  the  nephritic  attacks,  or  when 
exist,  the  treatment  must  l>c  conducted  cither  with  a  view 
dissolve  the  concretion  (see  Solveht  Treatmekt  of  Vkisah 
Calculi)  or  according  to  the  rales  laid  down  for  the  ii)an«^' 
ment  of  chronic  pyelitis.  When  abscesses  fonn,  or  pro-  or  hyd 
nephrosis  is  establibhed,  the  modes  of  treatment  described  und 
tliese  headinp^  must  be  followed  ont. 

Incising  the  kidney  through  the  loins,  and  extracting 
offending  calculi  through  the  wound  (nephrotomy),  is  a  in 
of  treatment  as  old  as  the  time  of  Hippocrates.     It  is,  boweveri 
not  recommended  by  modem  surgeons,  except  when  enp 
ration  baa  taken  place,  and  the  abscess  is  manifestly  point 
in  the  loins.     TVhen  such  an  abscess  is  opened,  esi  '  n 

should  be  made  with  a  probe,  and  if  concretions  arc  ■  1 

thereby,  cautions  endeavoars  may  be  made  to  remove  them 
suitable  instmmcnta  (Hevin  and  Velpeau — Oldtield,  Tlu>«e  da 
Parifi,  1863). 


EdiD.  Med.  Jonni.  1S58-9,  p.  76. 
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Whex  any  impediment  eiisU  to  the  flow  of  nrine  from  the 
kidneys  the  secretion  accnmnlates  behind  the  obstruction  and 
fdistemln  the  i>art«  above.  Tlie  first  effects  of  the  pressure  of  the 
icumulated  urine  ore  felt  in  the  hithor  portions  of  the  ureter 
id  the  pelvis  of  the  kidney  ;  these  parts  become  dilated.  Then 
renal  anhstance  is  compressed,  and  becomes  partially  or 
rholly  atrophied  and  absorbed ;  so  tliat  the  organ  is  at  length 
lollowed  out  into  a  pouoh  or  bag,  consisting  of  the  fibrong 
kpsnie  of  the  kidney.  When  these  cliangcs  arc  associated 
[vith  suppuration  of  the  lining  membrane  the  condition  termed 
)youe[ilirosis  (already  described)  is  produced.  But  in  a  con- 
(idenible  number  of  instances  the  obstruction  is  uuacconijianied 
purulent  fonnutiou;  the  distension  proceeds  painlessly 
id  gradually.  This  is  tJic  case  when  the  impediment  m-isea 
some  congenital  malformation  ;  aleo  when  it  is  incom- 
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plete,  or  U  established  by  dej^ees.  To  tliis  condition  the 
names  of  "  dropsy  of  the  kidney  "  and  "  hydrorenal  distensioxi  '* 
hare  been  applied  ;  but  both  designations  have  piren  place  to 
the  term  hydronephrosis,  iutroduued  by  Eayer,  and  now  gene- 
rally adopted. 

Morbid  Aimtomy, — Some  years  ago  I  exhibited  to  the  Man- 
chester Medical  Society  a  tj^ncal  example  of  what  may  be 
called  a  fiilly  deTelo|)ed  hydronephrosis.  It  consisted  of  a  lai^ 
membranous  bag,  13  inches  lon^  by  8  inches  broatl.  It  repre- 
sented tlie  right  kidney  of  a  woman,  who,  during  life,  was 
supposed  to  be  the  subject  of  ovarian  dropsy.  She  had  been 
twice  tapped  under  that  impresbion,  and  died  of  peritonitiis 
alter  the  second  operation.  It  proved,  after  deatli,  to  Ihj  the 
rigiit  kidney  and  pelvis  monstrously  diluted.  "VVTien  filled  with 
fluid  the  cyst  had  a  bbed  or  sacculated  exterior,  like  an  enor- 
mous colon.  The  ui-eter  wiw  incorporated  with  the  posterior 
wall  of  the  cyst ;  and  opened  obliquely  into  the  dilated  pelvis, 
with  a  valvular  arrangement  resembling  that  at  the  entrance  of 
the  ureter  into  the  bladder-  The  channel  was  pervious  to  a 
probe;  but  the  valve-like  deformity  of  its  orifice  (evidently 
congenital)  prevented  the  fi-ee  escape  of  urine. 

On  cutting  ojkju  the  cavity  a  complete  fibrous  skeleton  of 
the  kidney  was  disclosed  (see  diagramy  Fig,  *I7).  The  pc4Tis 
was  diluted  to  the  size  of  a  large  cocoa-nut,  and  formed  a  sort 
of  atriutn,  in  the  interior  of  which  seven  smooth  rounded 
openings  were  situated,  large  enough  to  admit  the  little  finger. 
Each  of  these  openings  led  into  a  rudely  pyramidal  chamber, 
tlie  bulging  base  of  which  con-caponded  to  one  of  the  external 
lobulations.  These  chambers  were  sepanited  fi-om  each  other 
by  strong  membranous  septa  ;  but  they  commimicated  freely 
witti  each  other  through  the  0))ening8  into  the  enlarged  pelria. 
Not  a  jMirtiole  of  kidney  substance  existed  in  any  jwirt ;  but 
three  flattened  fibro-eartiluginous  nodnles  wore  found  imbedded 
in  the  outer  wall  of  the  sac.  The  fibrous  membrane  which 
composed  the  pouch  and  septa  was  exceedingly  tougli  and 
»trting,  much  resembling  the  dura  mnter.  The  outer  membrane 
evidently  consisted  of  the  thickened  and  hypertrophicd  tunica 
propria,  and  was  continuous  with  the  fibrous  fttnuture  of  the 
dilated  pelvis.  The  septa  corresponded  to  some  of  the  embryonal 
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Rviftions  of  tlie  kidney  ;  and  the  circular  openings  represented 
tlie  cliief  divisiona  ol*  the  iwlvis. 


Fio.  47.  DlA^niiu  or  a  ruI1j*dflT<dopMl  hydrou«]ibrMis. 


From  this  type  there  are  many  variations.    The  sac  may  not 

be  nearly  so  large :  it  may  not  exceed  the  dimensions  of  the 

healthy  orj^an  :  it  may  be  even  smaller.    The  cliarabers  vary 

much  in  depth,  and  in  number ;  there  may  be  only  two  or 

three  ;  or  tlic  whole  Rac  may  consist  of  only  a  single  cavity. 

The  cyst  may  be  comjjoscd  in  varying  projiortiong  of  expanded 

ivis  and  dilated  kidney  :  sometimes  the  expansion  h  almost 

sonfined  to  the  former,  which  is  transformed  into  a  j^lobular 

(welling  occapjing  the  hilus  of  the  kidney.    The  absorption  of 

le  secreting  tissue  is  not  usually  complete.     Tlie  stagnating 

irine  exerts  its  pressure  in  the  first  instance  upon  the  papillae, 

rhich  become  flattened,  and,  as  it   were,  eilUced ;    tlien  the 

bodies  of  the  pyramids  are  compressed  and  j^dually  atrophied ; 

lastly  the  cortex  is  encroached  on,  more  and  more,  until  it  is 

Inced  to  mere  islets  of  reddish  tissue  on  the  membranous 

irietes  ;   and  at  length,   if  life   bo  sufficiently  prolonged, 

these  disappear,   and  not  a  vestige  of  the  glandular  tiasae 

^hremains. 

^B    When  only  one  kidney  is  involvcil,  a  compeusating  hy|X!r- 
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trophy  of  the  opposite  organ  tikes  place,  and  the  arinaiT 
function  goes  forward  unhindered  so  long  ua  the  latter 
continues  sound,  and  its  channels  of  excretion  free,  Tlicre  is 
nothing  astonisliing  in  this ;  but  it  is  very  unerpected  to  find 
that  destniction  of  the  secretinfi^  tissne  may  proceed  to  au  ex- 
treine  degree  iu  both  kidneys  without  evoking  marked  syiuptoma 
of  deranged  arine-secretion.  A  person  may  apporentlj  exist 
for  a  time  with  the  two  kidneys  wholly  reduced  to  mem- 
branous sacs  devoid  of  any  tubular  structure.  In  Dr.  8lrange*8 
case,  alruaJy  cited  (p.  153),  in  which  [*rofiLsc  diuresis  had 
existed  from  infancy,  not  a  particle  of  renal  substance  could  be 
detected  in  the  renal  sacs  after  deatli,  thongh  life  bad  been 
protracted  to  tlie  age  of  eighteen  years.  Another  e<]ually  re- 
markable ease  is  related  by  Fuber.*  The  anbject  of  it  wa«  a 
little  i>oy,  wlio  had  been  ventricose  from  birth,  and  in  weak 
health.  The  urine  generally  presented  nothing  abnormal ;  but 
on  two  or  three  occasions  he  suffered  from  severe  paroxy.*ans  of 
fitraugury,  with  symptoms  resembling  those  of  stone  in  the 
bladder.  Notwithstanding  these  drawbacks  the  lH>y  was  in 
better  health  in  the  last  year  of  his  life  than  he  had  been  for 
the  previous  four  years,  and  was  able  to  go  alwut.  ^'hcn  he 
had  reached  tlie  age  of  6^  years  he  fell  from  a  cJmir  and  died 
suddenly  in  consequence.  The  autopsy  revealed  tlie  following 
state  of  the  urinaiy  organs.  Both  kidneys  were  converted 
into  large  ponches  or  gacs,  containing  no  trace  of  kidney  kuIv 
stance.  The  renal  pelves  were  likewise  greatly  tUslcndt.'d,  and 
the  ureters  so  completely  resembled  the  small  intestine  thit 
the  dissector  field  Uicm  several  times  in  liis  hand  in  Uie  belief 
that  they  were  a  coil  of  intestine.  The  bladder  contained  a 
little  turbid  urine;  ita  walls  were  greatly  thickened.  There 
was  no  disease  of  Uio  prostate,  neck  of  bladder,  nor  urethra. 
The  entrance  from  tlie  bladder  into  the  dilated  ureters  was 
sufficiently  open. 

In  these  and  similar  cases  the  atrophy  of  the  secreting  tisBue 
had  doubtless  been  going  on  slowly,  and  progressively,  from 
the  time  of  birth.  It  cannot  be  assumed  that  complete 
tacculiition  of  the  kidneys  and  total  absence  of  renal  tissue 
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existed  from  birth  ;  ff>r,  as  was  pointed  out  hy  Raycr,  infante 
with  congenital  double  bydronephrosis  are  not  viable.  Life  is 
probably  eked  out  in  such  cases  by  the  vicarious  activity  of  the. 
«kin  and  bowels,  which  undertukc  some  portion  of  the  depura- 
tive  functionB  properly  belonging  to  the  kidneys.  Death 
commonly  takes  place,  in  cases  of  this  class,  quite  suddenly — 
Bometimes  with  violent  um-mic  phenomena. 

Of  37  cases  collected  by  me,  the  hydronephrosis  was  confined 
to  one  kidney  in  26  instances,  and  atiectcd  both  (double  hydro- 
nephrosis) in  1 1  cases.  Wlicn  the  hydronephrosis  was  sinjjle 
the  right  side  was  more  frequently  affocted  than  the  left  (16 
right,  and  10  lefl). 

Hydronephrosis  sometimes  attains  enormous  dimensions; 
and  fills  the  abdomen  with  a  soft  fluctuating  intumescence, 
reaching  from  the  borders  of  the  ribs  to  the  pubcs.  Rayer 
cites  an  instance  in  which  sixty  pounds  of  fluid  were  with- 
drawn from  the  sac.  But  the  most  extraordinary  example  which 
I  have  discovered  is  the  following,  related  by  Mr.  Samuel  Olufea 
in  the  Philosophical  Transactions  for  1747: — 


W 


Uaiy  Nix  bnd  been  remarkable  nil  her  Hfo  fnr  the  pretemHttiml  size  of 
hw  buliy.  Her  mother  stitcd  tliat  her  diiughtcr  wna  Iwm  dn»ijsii;iil ;  but 
otbwwiae  ehe  provnl  healthy  :  and,  iiotn-ithataiiilia^'  the  btcAdy  incruasti  iu 
the  sue  of  the  ttbdotnen,  she  liri'd  to  ho  near  2'i  years  of  age. 

She  is  described  as  a  tall  and  wcll-proportionwl  womnn,  except  for  the 
onormoufl  sixe  of  her  belly ;  and,  for  ono  of  ro  unwieldy  a  bnik,  to  bavo 
b<'ou  brisk  uud  active.  The  menses,  which  nppeoieti  at  tlie  usual  tinio  of 
life,  coutiuucd  rcj^lar  until  within  pi>;ht  months  uf  her  deatli.  The  only 
complaint  was  of  a  ptiiu  occaffluiially  fult  in  ninkin^  water. 

Ou  the  suppression  of  tho  catuniL'nitL,  thcro  succeeded  a.  certain  amount 
of  dyspucea.  loss  of  appetite,  and  emaciation,  with  Hwelling  of  ouq  uf  the 
legs,  and  tUcerationa.  These  aymptoma  gradually  incrRaaed  untU  her 
death. 

On  taking  the  dimensions  of  her  body  before  disnoetion,  tbo  cin'um- 

erence  of  the  abilomen  was  found  to  bo  jiwt  six  foet  four  inches,  and  from 

tlie  xiphoid  curtilage  to  tho  oa  puhia  it  meafiuri>d  funr  feet  and  half  an 

Inch  !  Tlio  cutaDeotu  Toaaek  distributed  on  the  abdomen  were  romat-kably 

large. 

The  thorax  bcitii|;  laid  open,  the  diaphragm  was  obncrvcd  to  bo  forcibly 
protruded  into  tliat  cavity.  Th«  Imihg  of  tho  heart  lay  undor  tho  rij»bt 
clnvirb*.  jind  its  npex  on  the  moat  convex  part  of  the  dlapbragnt ;  which 
convBxit)*  advance*!  aa  high  a.'*  tiie  tliinl  rib.  The  Iuurs  were  siuprisiiigly 
am  ill,  wMircply  cxwediug  in  ma<^nitudu  thoso  of  a  new-born  cliibi.  When 
the  Abdomen  wua  opened  a  voat  cyst  van  diaplayed,  from  which  30  gidtous 
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of  a  light,  oofTee-coloored,  limpid,  fluid  was  iritlidnwn.  The  fluid  ma 
not  in  the  W-aat  Tetid.  In  figure,  colour,  thickness,  and  magnitade,  thit 
enormous  bng  very  much  rewmblcd  Uic  atoruH  of  a  cow  at  the  end  of 
•  gestation.  The  whole  inside  was  scabrous,  and  looked  as  tf  parboiled,  asd 
here  and  there  vras  observed  a  small  qiiAotity  of  a  coffee- coloured  scNlimcut. 
On  the  left  interior  part  was  dincorcred  the  orifice  of  a  duct  (uri*ter>  which 
opoui'd  obliquely  into  the  carity  of  tlio  nac,  and  would  easily  admit  a  Urge 
gooae-qnill.  From  this  opening  tbc  tube  advanred  abnut  twelve  iuchca  be- 
tween the  mcnibrancB  of  the  bwg  oblu[uely  upwards,  and  towards  the  right, 
from  whence  it  van  deflected  downwards,  and  passed  between  the  fold  of  tha 
broad  lignmeut  into  tho  bladder.  Ttio  abdominal  viscera  were  thrust  tudde 
in  variuub  directions.     The  \eSi  kidney  and  ureter  were  healthy. 

The  flaid  contents  of  hydroncpbrotic  cysts  are  grenerally 
altered  urine.  Urea,  uric  ncid,  as  well  as  the  alkidine  and 
earthy  urinary  salts,  hare  been  found  therein.  Prout  detected 
urea  and  ui-ie  acid  in  the  contents  of  a  double  hydronephrows 
ftt>m  a  still-born  infant.  Generally  speaking,  the  fluid  is  much 
more  watery  than  ordinary  urine  ;  and  somctiines  the  organic 
nrinous  matters  only  exist  in  traces.  The  fluid  may  be 
variously  coloured  ;  it  may  contain  a  little  blowl,  pus,  and 
epithelium,  and  it  is  nearly  always  more  or  less  albmninoos. 

In  two  cases  the  contents  of  the  cyst  consist43d  of  a  substance 
resembling  colloid.  The  first  of  these  is  described  by  Dickin- 
son:— 

The  patient  was  an  old  woman  of  seventy.  For  twelve  years  she  had 
perceived  a  tumour  iu  the  U(t  b>']>ooh(>udrium,  which  at  leuKth  tilled  tlw 
belly.  CunKti]i»tiou  alteruuted  with  diarrluea.  The  (wUeut  stated  that 
she  occaMonuUy  passed  '*  uosty  sliiU"'  by  the  urethra,  and  that  tho  tmnosr 
dimiuish*:>d  in  size  for  a  time  after  that  occurrence.  Site  at  K-u^lh  died  of 
pneumouin.  Die  left  kidney  wan  found  converted  into  a  lar^e  sac  aboat  a 
foot  lung,  divided  by  septa  into  comimrtmenta.  These  compartments  wtn 
tilled  with  a  gelatinous  substance,  which,  under  the  microscope,  presented 
tho  UHiud  ap|tearances  of  ci>lli>td  niatu-r.  It  lay,  however,  ijuite  looae  ia 
the  cyst,  alli);;ether  uuattached  tu  the  jMirieteti.  There  w^is  uo  obstruction 
whatever  found  iu  the  ureter,  nor  in  any  part  of  the  urinary  chaanoU. 
Dickinson  8upi>osed  that  an  obstruction — jtrobably  from  a  aalculua — 
existed  at  MMue  previous  period,  which  leil  to  sacculation  uf  the  kidney; 
aud  that  the  colloid  matter  was  deitositvd  0ubturt|uenlly.  iPatk.  siie. 
Trwu.  Vol,  xiiL,  p.  137.) 

Tlie  soc-ond  caso  is  reported  by  Prof.  Diuureiclier  uf  Vienna, 
and  is  remarkable  in  many  ways : — 

A  girl  of  13  had  obeenred  a  swelling  in  tho  abdomm  from  her  tenth 
«tr.    Thb  grew  to  an  ottormuoa  sjm  ;  the  ciruuaifenjuce  uf  the  ahdomvn. 
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which  was  nnifomily  distended,  mcaHiircd  44  inches.  The  percussion 
•ODnd  waa  dull,  except  over  a  space  of  four  B()uurc  iuclies  ou  tliu  lert  Hide 
below  the  navid.  Flactuation  was  perceived  over  the  swelliug.  ProC 
Skoda,  under  whose  care  the  girl  first  came,  diflgno5ticate<l  an  n%-arifln 
cyst ;  but  he  pointed  out  the  possibility  of  a  hydronefihrostB.  The  com 
thenpasM<l  to  the  care  of  Prof.  Dumreichcr,  who,  on  account  of  thedytqmceal 
distress,  punctonMl  thniuyh  the  ubdominal  wall,  and  withdrew  18  (juarta 
of  a  colluiduJ  browacolourcd  fluid.  The  circ?umference  of  the  belly  nov 
fell  to  30  inchea,  and  the  relief  to  the  patient  was  great.  Six  weeks  later, 
16  quarts  more  were  withdrawn ;  and  an  injection  composed  of  one  ounce  of 
Tincture  of  Iodine,  in  4ox.  of  wat^r,  with  a  dmrhm  of  Iodide  of  Pi>taaaium, 
was  introduced  into  the  cyst.  This  procepdiug  proved  of  no  clfcct.  In 
about  a  mouth  14  quarts  more  were  evacuated,  and  the  iujoctiun  repeated. 
Severe  iodism  followed,  and  continued  for  a  couple  of  days.  The  patient 
then  rapidly  improved,  and  left  the  hospital.  In  about  tliree  niDiiths  she 
rotunied,  larger  than  ever.  The  belly  now  measured  464  inches,  and  the 
breathing  was  much  embarrassed;  the  heart's  apex  1>oat  in  the  third 
interspac-c.  In  the  conrso  of  the  succeeding  five  months  the  jratient  was 
tappt-d  four  times,  and  an  OKi^reBate  quantity  of  37  quarts  of  fluid  were 
withdrawn — making  a  total,  from  the  beginning,  of  86  quarts  I  The  fluid 
changed  character  as  the  tappings  were  repeated  :  it  became  more  and 
more  mixed  with  blood,  and  at  length  with  pus.  On  one  occasion  a 
dnicbm  of  the  crystallized  sesiiuicbloride  of  iron,  dissolved  in  six  ounces 
of  water,  wns  injected.  This  was  followed  by  severe  symptoms.  At  the 
last,  a  fistulous  passage  into  the  cyst  was  kept  open  by  an  elastic  catheter, 
through  which  the  cyst  was  evacuated  twice  daily,  and  washed  out  with 
warm  water.  Xotwithstanding  tliese  precautions,  the  contents  of  the  cyst 
grew  daily  more  foul,  and  the  patient's  strength  steadily  diminiAbed.  She 
died  after  having  Wen  undt-r  olwervation  about  a  yoar.  Ou  opening  the 
belly  the  cynt  was  found  tu  be  the  right  kidney  enormously  diluted.     The 

■  nc  was  intimately  ndherfut  tu  the  liver  ;  and  the  rijfht  lobe  of  the  latter 
yns  so  compressed  that  it  wns  reduced  to  Imlf  the  Hize  of  the  left  lobe. 
The  Cftcnm  and  the  eud  of  the  Ileum  were  fixed  by  adhesions  to  the  front 
of  the  cyrt ;  the  rest  of  the  bowels  were  thrust  into  the  left  hypochoiidrium. 
Vben  opvned,  the  aac  was  found  in  some  places  thin,  in  others  sovenil 
lines    thick :    they    were    divided    iuto    compurtmouui.    of   which    th«. 

Pporietes  were  traversed  by  broad  membranous  bauds  in  various  diroo- 
tiona,  which  divided  the  cavities  into  a  number  of  small  loculi.  In 
theso  latter  a  number  of  cysts  with  yelton-ish  contents  were  situated. 
The  anatomical  caaa«  of  tho  distension  was  not  very  clearly  mado 
out ;  but  it  appeared  to  consiBt  in  a  congenital  obliquity  of  the  origin 
of  the  ureter,  whereby  a  valvular  condition  was  imhiced,  which  impeded 
the  flow  of  urine.  The  ureter,  after  its  origin  in  the  cyst,  ran  in  a  half 
circle,  downwards  and  bukwords,  iotimutcly  adbcrent  to  the  cyst  waUs, 
and  compreased  by  them.     A  sm&U  supeniumeniry  rcniU  artery  arose  from 

E:a  a  few  lines  below  the  principal  branch.     The  left  kidney  wb» 
I,  but  hcullhy.     [Wiener  Med.  JJaiU,  1864,  p,  139.) 
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dons  of  hyilronophrotio  distension  of  the  kidney  are  ex( 
ingly  varied.  Ont  of  37  cases  whioh  were  a>llaU'd  for  the 
pxirjiose  of  the  present  article,  there  existed  congeniUil  maJfor- 
matiuu  in  14  ca»ea — alfccting  the  kidneys,  the  ureter,  or  the 
renal  arttry.  In  two  of  these,  a  supernumerary  renal  arteiy 
crossed  and  compresswl  tlie  ureter  near  ita  origin ;  in  four,  the 
ureter  was  congenital  ly  imperforato ;  in  three,  the  ureter  entered 
obliquely  into  the  pelvis  of  the  kidnoy>  creating  a  valve-like  im- 
pediment^ which  necessarily  inoreaaetl  as  the  pelvis  expanded. 
In  a  rase  ax'ordcil  by  Dr.  Hare  a  very  curious  deformity  was 
found  in  both  ureters,  which  he  thus  dcficribps: — *'  On  taking 
the  mass  (the  dilated  kidney)  in  the  hands,  and  pressing  very 
firmly,  no  fluid  escaped  by  the  ureter ;  examining:  into  the  cauBe 
of  this,  it  was  found  that  the  ureter,  at  a  little  distance  from  its 
origm,  was  coiled  uu  itself — like  a  tuni  and  a  half  of  a  cork- 
screw broui;ht  closely  togetlicr,  and  that  this  coil  was  adherent 
to  the  l()W(jrpartof  the  dilated  pelviH  ;  above  this  part,  the  ureter 
was  slighUy  dilated  ;  below  it,  not  at  all.  The  coils  just  men- 
tional  acted  aa  a  valve-like  ob-stnictiou  to  the  course  of  the 
urine,  for  on  gently  dissecting  away,  with  the  point  of  a  gealpel, 
the  tissue  which  held  the  coils  together  and  united  them  to  the 
tumour,  the  retained  fluid  rushed  readily  out  by  the  end  of  tho 
ureter  in  a  full  stream."  • 

In  8  out  of  the  14  congenital  cnsc^,  the  hydix>nephro8i«  was 
double — that  is,  it  afteeted  \'"'a  kidneys.  Two  of  these 
perished  still-born,  and  a  third  died  in  thirty  hours  after 
bii'th:  but  Dr.  Hare's  j)atieut  (just  meuLioned)  fliu-vivcd  tu  the 
age  of  thirty-eight  years  ;  and  the  remaining  four  lived  for 
periods  varying  from  five  and  a  half  to  eighteen  years.  We 
must  assume,  in  these  latter  cases,  that  the  impediment  to  tho 
urinary  flow  was  at  first  incomplete  (though  the  mullbnnation 
was  congenital),  and  that  its  ctfcets  were  not  fully  developed 
until  a  subsequent  period,  and  then  probably  with  extreme 
slowness. 

In  an  instance  cited  by  Kaycr,  the  obstruction  (congenital) 
was  constituted  by  an  imi»erforute  urethni :  tlie  bladder, 
ureters,  and  kidneys  were  distended  into  capacious  sacs 
(I.  c.  iii,  50t). 

*  U«d.  Times  tad  Qia  1858,  L  2S4. 
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Conironital  hydronephrosis  is  often  associated  with  mal- 
formations of  otlier  organs — imperforate  anus,  hare-lip,  club- 
foot, &c. 

Of  the  23  cases  in  which  the  obstniction  arose  later  in  life, 
it  wafi  due,  in  eiji:ht  instances,  to  the  impaction  of  a  calcnUis 
in  the  nreter;  and  a  similar  Impediment,  although  not  actually 
found,  was  inferred  to  have  existed  at  some  previous  period  in 
two  otliors.  In  four  cases,  a  narrowing  or  obliteration  of  the 
ureter  existed  near  its  origin  or  it^  termination,  produced  pre- 
Bumably  by  some  past  iufluinmatory  or  ulcerative  process, 
followed  by  subseciueuL  constriction.  In  six  instances,  the 
Ureters  were  compressed  near  their  entrance  into  the  bladder 
hy  a  pelvic  tumour — ^avid  utema,  ovarian  cyst,  or  a  cancerous 
growth :  cases  of  this  class  are  no  doubt  much  nwre  frequent 
than  these  numbers  indicate  ;  but  they  are  generally  slight  in 
degree,  and  seldom  go  on  to  the  production  of  a  palpable 
tumour  in  the  flank.* 

In  a  number  of  the  cases  collated,  a  mechanical  cause  for 
the  distension  could  not  be  assigned,  or,  such  a  cause  was  only 
obscurely  indicated.  In  some  of  these,  no  doubt,  a  more 
careful  inquiry  would  Imvc  solved  the  tUfficulty  ;  but  btill 
there  are  coses  which  must  at  present  be  regarded  as  mechani- 
cally inexjilicablo. 

The  following  case  by  Boogaard  illustrates  in  a  sti'iking 
manner  how  a  congenital  malformation,  which,  at  first,  scarcely 
offered  any  obstruction  to  the  course  of  the  urine,  comes,  step 
by  step,  to  constitute  a  greater  obstruction,  and  at  length  pro- 
duces fatal  results : — 

A  Tcmng  man  of  twenty,  otherwiiw  in  gnott  hralth,  Imd  suffered,  fW)m 
tirae  to  lime,  from  luiruxysrnR  »t'  pnin,  follownl  by  nanfloa  and  Toiuitiug. 
Ou  the  Srd  of  Febninry  1857,  lie  wa«  seiwtl  with  one  of  these  |)an>XTHOi», 
accoinivinivd  with  nbstinatc  coustifuiti-m.  The  vomiting  l>ec&mo  inlmu- 
•f  tho  voiuiCed  matters  contniueil  blood  and  aarcina) ;  and  no  jiasMigo 


Stadf^Ml  fcmnd  dilatation  of  tbe  ureter  common  in  irgmen  dying  in  cbild- 
birtli,  eren  when  thoro  wiu  no  lateral  disptaoomcnt  of  the  womb.  In  Aisti-t-n 
^f$tvtftHrtA  exAmiiiAttouB  he  found  each  a  dilatalion  nino  timefl  ;  it  alni'iet 

'  lUirajR  iHTgiris  wbero  the  ureter  cro«»ts  llie  common  illae.  Hydriineiibrosi*  fr<>!u 
this  cAUM  iputrperai)  is  mtidli  more  frequent  on  the  ngbt  iliaii  the  li<ft  nde. 

'Out  of  tn-'^lvc  oweJi,  SUdCeldt  found  it  uul/  uncu  on  thv  left,  (^tjuatsachr.  f. 
Qcbttrtok.lb02,  p.  U.) 


41«  HYDRONEPHROSIS. 

conid  be  obUinod  l<y  the  bowclfi.  On  examinin;;  tlie  obdnmcn,  a  iloabcftttlf 
tluctimtiiig  KWfUiug  was  dvtfcteil  iu  the  ri^ht  flank.  The  syiDptouu  w«re 
attributed  to  an  orf^aiiic  afTpctiun  of  the  liver.  Duder  a  coutiiiiuuice  of 
these  Kyniploras  death  ttxik  y\nco  in  five  dnys- 

At  the  auto[ijiy,  a  bbi>lder-like  tumour  ait  larf^  at  tlie  66t  vaa  found  \o 
the  tight  b^'poohonJhum,  situatt'd  between  the  liver,  the  colou,  and  the 
duodenum:  it  was  unite4l  by  adhnMoiis  tu  thu  two  Inttvr.  The  colun  wa* 
not  conatrictod  at  the  adherent  spot  ;  but  the  duodenum  wt  so  ti^^htly 
■tretched  over  the  tumour  that  jt^  cnlibru  was  almrwt  eflftced.  The  atomacJl 
WB9  flatly  ilisteuded,  and  lille<l  with  a  dark-coloured  fluid. 

A  closer  cxaminntiun  of  the  tumour  revealfd  Llie  fullovriug  : — It  coosuted 
of  the  i>olvi9  of  Iho  right  kidney,  greatly  distLuded.  The  rif(bt  rena] 
artery  was  abnormally  distributed  ;  it  divided  close  to  its  origin  into  two 
bmncbca,  one  of  which  ran  to  ih«  upper,  and  the  other  to  the  luwrr  part 
of  the  hilos.  Tlie  lower  branch  croeaed  the  ureter  near  ita  oriKin,  and 
exercised  a  certain  com]H-Qttbion  upon  it.  The  enlargt*d  pelvis  pre«aed  for* 
ward  between  the  two  branches  of  the  renal  artery,  in  such  a  manner  that 
the  origin  of  the  ureter  was  drawn  beyond  the  level  of  the  lower  rena] 
artery,  compelling  the  ureter  to  loop  itself  round  this  brnnch  in  ordar  to 
mudi  the  bltulilur,  Tliereto  was  adde^i  a  third  mechauicid  obstacle,  nan^y* 
the  fwlhesion  of  the  ureter  in  the  first  port  of  ita  course  to  the  out«r  aar- 
face  of  the  distended  pehift,  for  the  space  of  three  quarters  of  jin  inch. 

Tlie  enlarged  pelvis  contained  nrnmouincal  urine,  mixed  with  blood  and 
mucus.  The  corres[>onding  kidney  was  long  and  narrow,  bnt  otbcrwii«> 
honlthy,  and  scarcely  atrophic.  Tim  \ch  kidney  was  natural.  {Arch,  f^  A 
Hotldtiduehe  Beitr.  s.  Satur-und  tieilk.  Bd.  I.,  p.  196). 

The  explanation  of  these  uppearances  seemed  to  be  this : — 
First,  the  lower  renal  iirtery  eompreBSod  the  oreter,  and  pro- 
vented  the  pelvis  oF  the  kidney  from  properly  emptying  itself 
until  a  certain  pressure  was  exerted  on  its  walls  by  the  aoco- 
mulated  urine.  This  impediment  was  intensified  by  Uie  earring 
of  the  ureter  round  the  lower  renal  artery.  The  pressure  so 
exercised  probably  excited  inflammution  and  adlicsion  of  the 
ureter  to  tiic  outride  of  the  expanded  i^clvi^,  and  a^in  of  the 
latter  to  the  colon  and  duodenum.  The  symptoms  during  life 
were  thus  explained.  The  periodical  attacks  of  nausea  and 
vomiting  dei^nded  on  the  perio<lical  dilatation  of  the  sac  and 
the  pressure  of  it  on  the  duodenum.  Evacuation  of  the  mc, 
when  the  prcssua'  of  the  accumulated  urine  reathod  a  suf!icient 
height  to  overcome  the  obKtructiona,  caused  the  paroxysms  to 
subside.  In  the  la.st  paroxysm  the  rcsist4U]co  proved  more 
obstinate:  the  ducKlcnurn  l>ecame  ttltogc  tlicr  occludetl — hetiM 
the  constipation  ;  and  the  portal  Tossels  became  prv>babljr 
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plicated — determining  cfRision  of  blood  into  the  stomach,  and 
hromatemesis. 

Hydronephrosis  arises  nnder  such  a  variety  of  anatomical 
conditions,  that  its  general  etiolojncnl  reUitions  offer,  as  vaight 
have  Ijcen  expected,  little  tlmt  is  characteristic.  No  age  is 
exempt — not  even  foetal  life ;  nor  is  any  e8i>eciBlly  liable : 
the  two  sexes,  in  the  cases  collated  by  me,  were  found  nearly 
equally  reprcsentetl — 19  were  males  and  IG  females;  in  two 
infants  the  so::  is  not  mentioned. 

The  itifinphms  of  Iiydronephrosis  depend  mainly  on  the  nature 
of  itfi  anatomical  cause  and  on  the  mze  of  the  sac.  If  the  ma 
be  small  and  the  o]>]>osit€  kidney  ponnd,  Hymptoms  may  Imj  al- 
together WBntin;^  ;  old  age  may  be  reached  without  suspicion 
that  one  of  the  kidneys  has  been  changed  into  a  membranous 
sac,  and  the  anomaly  may  be  first  discovered  at  the  autopsy. 

Generally,  however,  the  distension  goes  on  to  the  formation 
of  a  jMilpable  tumour  in  the  abdomen  ;  and  sometimes,  as  we 
have  seen,  tliis  tumour  attains  an  enormous  size.  Setting  aside 
the  cases  wiiich  perished  stiU-boru,  or  within  a  few  weeks  of 
birth,  there  cxiptcd  among  the  34  remaining  instances  17  in 
which  abdominal  intnmescence  was  detected  duriug  life  ;  in 
13  of  these  the  tumour  was  confined  to  one  side,  in  four  a 
double  tumour  existed. 

In  its  topogra}ihical  characters  a  hydronephrotic  turoonr 
presents  the  general  physical  signs  of  renal  tumour.  The 
swelling  is  situated  in  the  flank  ;  it  reaches  backwaiTls  in  tlie 
lumbar  region  to  the  spine,  upwards  into  the  hypochondrium, 
downwanls  into  the  iliac  region,  and  forwards  to  the  umbilicuB 
— encroacliiug  on  these  regions  variously  Recording  io  its  mag- 
nitude. The  colon  is  usually  in  thjnt  of  it;  and  the  small 
intestines  arc  tliraat  into  the  opposite  side  of  the  abdomen.  Ot 
the  several  displacements  of  the  organs  on  either  side  I  need 
not  add  anything  to  what  is  detailed  in  the  chapter  on  cancer 
of  the  kidney,  where  the  general  characters  of  renal  tumour 
are  fully  deacriUHl.  The  special  chamcteristics  of  hydro- 
nephrosis are  its  soft  nndulating  feel ;  an  outline,  which  is 
sometimes  distinctly  lubulatcd  ;  and  the  evidence  of  Huctuation. 
There  is  one  peculiarity  which  is  pathognomonic  when  present, 
namely,  the  sudden  diminution  or  disappearance  of  the  swelling 


£  K 


418 


HYDRONEPHROSIS. 


coincidently  with  the  sudden  discharge  of  a  larg^  qnantitjr 
urine.     This  pign  is  not  always  available  ;  Imt  it  Ls  snffificntly 
frequently  met  with  to  give  it  an  ini[>ortant  diagnostic  valo 
It  occmred  in  7  out  of  the  17  cases  in  which  the  existence 
a  tumoui'  waa  clinically  asceitnined. 

In  Dr.  IIare*8  case  of  double  hydronephrosis,  already  alluded 
to,  subhidonce  of  the  tumour  from  this  cause  took  place  on 
©uo  occasion  on  tlie  right  side,  on  auothtr  on  the  k?fl  side  i 
presenting  a  succession  of  events  sufficiently  puzzling  eren  to 
an  acute  observer. 

The  tumour  is  usually  quite  painless,  and  unaccompanied  by 
any  inconvenience  except  from  it«  bulk.  Occasionally,  bow- 
ever,  teudemess  exists  over  it ;  and  the  action  of  the  boweb  ia 
irregular.  Wheu  the  dilatation  arises  from  the  impaction  of 
a  calculus,  symptoms  of  nephritic  colic  occur  at  the  time  when 
the  impaction  takes  place  ;  or  from  time  to  time  thereafter, 
if,  as  is  most  usual,  some  quantity  of  unne  still  continues  to 
trickle  past  the  calculus.  Similar  ]Miroiysms  are  recorded  in 
two  instances  where  no  calculus  existed. 

The  state  of  the  urine  usually  furnishes  no  information  : 
in  the  great  majority  of  cases  it  is  natural  ;  sometimes,  how- 
ever, it  contains  a  little  pus  ;  but  never  in  quantity.  During 
the  attacks  of  nephritic  colic  it  may  contain  blood  ;  and  be 
discharged  with  great  pain,  retraction  of  the  testicle,  vomiting, 
etc.  The  history  of  these  attacks  sometimes  yields  an  impor- 
tant due  to  the  nature  of  the  case.  IVIien  hoih  kidneys  are 
affected,  symptoms  indicating  defective  elimination  of  urine 
(ursemia)  necessarily  show  themselves  at  length.  A  hydro- 
nephrosis implicating  one  kidney  only  may,  as  we  hare  seen, 
cause  little  or  no  inconvenience  for  many  years,  even  though 
its  bulk  be  considerable.  The  opposite  kidney  performs  a  duable 
duty  and  becomes  correspondingly  enlarged.  An  individual  in 
this  condition,  however,  leads  an  existence  of  considerable  peril ; 
for  if  anything  happen  to  impede  the  ftmction  of  the  single 
kidney  on  which  life  depends,  dangerons  symptoms  neoessarily 
fuise.    Rayer  supplies  the  following  instructive  example :— • 

H,  v.,  let  64,  bad  experiencoil,  at  th«  age  of  23.  palu  in  th*  rifcht 
reual  rppou,  Bliooling  obiiquely  toirard  th*  bladdor  io  th«  dirvotiua  of  th* 
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Qret4*r.  This  poin  proved  obstioate,  and  increaaed  more  and  more ;  the 
urine  wuh  occuaiutiulljr  bloody,  aud  sometiniea  of  a  dark  culuur  ;  the 
patient  became  pale  and  thin.  Little  by  little  the  nrine  ceased  to  contain 
blood,  aud  ro-assunied  ita  nonnai  characters ;  the  gou«nil  condition  was 
perfectly  restored  ;  and  for  a  bug  wries  of  yean  &L  V.  em'oyed  blooming 
health. 

About  the  year  1820,  M.  V.  begun  to  grow  atout  ;  the  b«lly  became 
rcniEirkatily  large ;  and  latterly  hiu  great  bvtc  cousidvrubly  impeded 
prugr^-Ksidn. 

On  th?  ISth  of  September,  1834,  M.  V.  experienced  an  aneuiness  in 
the  abdomoQ  which  txtnstrained  him  to  keep  his  bed  ;  pains  were  felt  all 
over  the  abdomen,  but  especially  toward  the  region  of  the  loft  kidney. 
Thii  region  was  tender  on  pressure  ;  the  patient  paased  no  urine  ;  and  the 
bladder  was  not  distended.  During  teu  days  M.  V.  had  no  desire  to  void 
urine,  and  ul  the  end  of  this  period  be  only  passed  two  glos^^es  of  a  citrine 
colour.  On  examining  the  abdomen  a  Tolominoua  tumour  waa  detected, 
extending  obliquely  from  the  right  hypochondrium  to  the  left  iliac  fowo. 
Obscure  fluctuation  was  felt  in  the  tumoar,  which  was  considered  to  be 
formed  by  the  distended  right  kidney  (this  was  confirmed  at  the  autopsy). 
The  cunditiou  grew  more  and  more  serious  as  the  suppression  of  urine 
coQtiaued— the  tongue  became  covered  with  a  slimy  coating  ;  the  features 
altered ;  tlie  nights  wore  sleepless  ;  the  pulse  failed  ;  hiccup  supervened, 
and  the  patient  expired  on  the  I3th  of  October,  1834. 

On  opening  the  body  the  right  kidney  was  found  prodigiously  distended, 
and  converted  into  a  pouch  filled  with  7lb.  11  ok.  of  a  viscid  fluid  ;  the 
tumour  was  16  inches  long  from  above  downwards,  and  74  inches  broad. 
The  uret«r  was  dilated  at  its  origin,  but  soon  underwent  a  smldcn  con* 
strirtion  ;  iu  this  strangulated  part  a  little  calculus  could  be  felt  which 
had  completely  obstructed  the  duct.  Below  this  obstacle,  tlifi  ureter 
resumed  its  oplinary  dimensions,  llio  loft  kidney  was  considerably 
tujucBcd  and  reddened.  The  ptdvts  was  notably  dilated  and  covered  witli 
vascular  ramifications ;  tha  left  ureter,  like  the  right,  contaiui'd  a  small 
calculus  lodged  five  inches  below  the  i*lvis.  The  bladiler  and  other 
abdominal  organs  were  healthy.  The  state  of  the  right  kidney  oxplainc<l 
[wrfeclly  the  furmer  ailments  of  M.  V.,  and  death  was  the  conwiuenco  of 
tlie  disabling  of  the  solitary  kiilney  on  which  bis  life  had  so  long  depended. 
(MaL  des  K«ius,  t  iii..  p.  490.) 

TerminaUons, — Hydronephrosis  may  termiuatc  in  Tarioua 
wa}^.  The  obstacle  may  be  dislodged,  and  the  oontenta  of  the 
sac  diacharged,  without  subsequent  re-accumulation.  If,  in 
gach  a  case»  a  portion  of  the  renal  tissue  be  preserved,  the 
organ  will  be  enabled,  in  part,  to  resume  its  function.  If  tlie 
disteufiion  have  been  loug  establLsiicd,  and  the  aecreting  tisauo 
extensively  or  totally  absorbed,  the  organ  after  evacuation  of 
the  fluid  shrivels  up  into  an  empty  sac.  These  may  bo  regarded 
as  the  most  fuvoarabic  modes  of  termiuation^ 
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I  find  that  out  of  29  fatal  caees,  which  supply  informatioaj 
as  to  the  cause  of  death,  12  perished  from  some  other  disei 
Nearly  all  of  these  were  slight,  mulateral  cases,  whieh 
latent  during  life.  Three  cases  of  double  hydronephrostt 
pcrishetl  still-horn  or  mvn  ttft<;r  birth  from  abeyaiR'e  of  tbe 
urinary  function.  In  14  cases  death  took  place  at  a  later  iftgie  i 
as  a  direct  or  indirect  consequence  of  the  renal  distension.  Of  fl 
these  14,  one  died  wearied  out  with  the  bulk  of  the  tomoar 
and  dysenteric  diarrhoea  caused  thereby.  Mr.  Glass's  |jatient 
died  from  pressure  of  the  vast  sac  on  the  respiratory  or^j^ama. 
Four  cases,  in  which  double  hydronephrosis  was  established 
gradually,  died  from  progressive  abolition  of  the  renal  function 
— three  of  them  with  distinct  uttemic  symptoms.  Two  more; 
with  single  hydronephrosis,  died  from  Buppre«>ion  of  vaine 
through  impaction  of  a  calculus  in  the  opposite  uret^ft.  In 
tliree  coses,  repeated  tapping  was  followed  by  supj^uration  of 
the  sac  and  exhausting  hectic.  In  nnother  case,  the  Beoond 
tapping  was  succeeded  1>y  fatal  ]icritoniti8.  Pressure  of 
the  tumour  on  the  adhoreut  duoflenum,  aud  cotueqoe&t 
intestinal  obstruction,  caused  death  in  one  instance  (p.  41&)» 
It  is  remarkable  that  only  in  one  solitary  instance  (to 
be  presently  cited)  was  death  caused  by  spoutaneous  ruptore 
of  the  sac. 

Diagnosis, — The  diagnosis  of  hydronephrosis  is  certain  and 
easy  only  when  subsidence  of  the  tumour  occurs  simnlta- 
neously  with  a  sudden  excessive  discharge  of  nnnc,  or  when 
trustworthy  history  of  such  an  occurrence  can  be  obtained. 
When  this  symptom  is  absent  the  recognition  of  the  disease 
depends  on  the  ascertainment  of  the  ezistenco  of  n  fluctuatiDg 
renal  tumour,  aud  the  absence  of  the  signs  of  suppurutioa. 

Hydrimophrolic  tumours  have  most  frequently  l»een  oon- 
fouude<l  with  ovarian  cysts,  a^tcites,  and  hy<latid  cysts.  From 
an  ovamn  cyst,  hydronephrosis  is  distinguished  by  the  presence 
of  the  colon  in  front  of  the  swelling,  and  by  the  alwence  of  a 
bowel  sound  on  percussion  in  the  corresponding  lumbar  region. 
Ascites  is  distinguished,  when  the  hydroncphrosrs  is  single,  by 
the  cxistuicu  of  dulnosa  in  both  fianks  :  but  when  the  ren^ 
tumour  is  double,  and  both  flanks  are  oouse([ucntly  dull  oa  in 
Ascites,  tiie  latter  condition  is  recognised  by  the  cliangtt  of 
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level  assnmod  hy  the  fluid  when  the  postnre  of  the  patient  is 
altered — dulncsR  from  dilated  kidneys  beiiifj  fixed  in  its  limits, 
however  the  ]x>8ition  of  the  patient  may  be  changed.  A 
hydatid  cyst  is  generally  identified  hy  t»he  escape  of  hydatid 
yesiclea  with  the  urine,  and  sometiiuca  by  the  presence  of  a 
hydatid  fi*cmitus.  In  the  absence  of  those  symptoms  it  may 
be  quite  impossible  to  establish  the  differential  diagnosis  of 
these  two  conditions  by  physical  sit,Ti8,  and  infei-cnces  must  be 
drawn  from  the  commemorative  symptoms.  It  may  be  of  use 
to  remem>>er,  that  while  hydronephrosis  is  not  unfrequently 
double,  a  hydatid  cyst  is  scarcely  ever  so. 

Pyonephrosis  is  distinguished  by  the  purulent  character  of 
the  urine — actual  or  historical — also  by  the  existence  of  more 
severe  constitutional  symptoms,  and  especially  of  recurrent 
rigors.  Ciivumscribed  abscess  of  the  kidney,  and  perinephritic 
abscess,  are  distinguished  by  their  more  acute  course,  the 
presence  of  pain  and  the  sig^ns  of  snppuration. 

The  prognoKU,  althougli  necessarily  grave,  is  less  serious  than 
in  other  kinds  of  renal  tumour.  When  the  affection  is  uni- 
lateral, not  only  may  life  be  indefinitely  pnjlonged,  but  there 
is  always  a  chance  that  sixjntaneous  evacuation  of  the  sac  may 
take  place,  or  that  the  cyst  may  be  punctured  with  success.  If 
the  opposite  (hitherto  sound)  kidney  show  symptoms  of  de- 
ranged function,  the  gravity  of  the  prognosis  is  immensely 
increased.  When  both  kidneys  are  affected  the  issue  is  un- 
avoidably fatal  at  length ;  but  many  yem's  may  elapse  l^efore  the 
atrophy  of  the  secreting  tissue,  or  the  completeness  of  the  ob- 
struction, reaches  a  degree  incompatible  with  life. 

Tr&atment. — If  the  disease  be  unilateral,  and  inferred  to 
depend  on  the  impaction  of  a  calculus  in  the  ureter,  precautions 
should  be  taken  against  a  similar  occurrence  talking  place  on 
the  oppsite  side.  The  patient  should  be  directed  to  keep  the 
urine  ade>|aately  diluted  by  systematic  potation,  especially  on 
going  to  bed,  and  to  avoid  a  too  highly  animalized  diet. 

In  the  absence  of  this  indication  an  attempt  may  be  made 
to  overcome  the  obstacle,  or,  if  that  be  iniixwaible,  to  facilitate 
tlie  pasiiage  of  the  urine  past  it.  To  this  end,  the  tumour 
should  l>e  carefully  manipulated  or  chami)00cd,  from  time  to 
time.    As  the  swelling  is  usually  painless,  this  can  be  occom- 
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plished  without  difficnlty.  In  a  little  girl  of  eighty  who  ci 
tinder  my  care  in  the  Manclicster  Infirmary,  this  treatment 
seemed  to  be  followed  by  snccees.  She  had  a  soft,  obscurely 
fluctuating  tumour  on  the  lefl  side  of  the  abdomen,  about  the 
size  of  a  child's  hciid,  vhich  was  considered  to  be  liydrone- 
phrosia.  This  was  diligently  mauii>ulated  in  every  direction, 
with  the  aid  uf  a  lubricating  ointment,  on  alternate  momings- 
Aflcr  the  tliii'd  manipulation,  ehc  suddenly  |)a&scd  a  largo  qnan- 
tity  of  urine,  and  the  tumour  forthwith  subsided,  and  did  not 
again  return  so  long  as  the  patient  continued  under  observation. 
If  evacuation  cannot  be  obtained  in  this  manner,  further 
interference  id  not  justified  unless  the  expansion  of  the  sac  be 
fluch  that  its  pressure  threatens  serious  mischief.  Under  these 
circiunstances  tapping  may  be  resorted  to.  Tlio  following  caee» 
related  by  Mr.  Tliompson  of  Nottingham,  furnishes  an  cxonnple 
of  the  successful  adoption  of  tJii.s  plan  ;  and  the  reasons  aet 
forth  by  the  writer  for  the  selection  of  the  siiot  cliosen  ft>r 
puncture  seem  to  deserve  attention.  This  case  is  likewise  the 
Bolitajy  instance  I  have  discovered,  in  which  death  was  caoMd 
by  bursting  of  the  sac  into  the  peritoneum  ^— 

The  pfltiont  camo  noder  Mr.  Tliompson'a  obHrrttion  in  &Uy,  18S1.  tft 
vtui  &t  tliHt  lime  suffering  from  Rirat  pain  in  the  region  of  the  left  kidney. 
Thrro  were  cousidernble  enluvcnicnt  and  tcndenirsa  oo  prewrare  extending 
over  the  left  hypochondriac,  Inmbar,  aod  iliac  regicHis.  Dtilneas  on  |Kir- 
cnsaicm  also  existed  in  thette  regionv.  Syinptuma  of  nephritic  colic  barf 
cxuted  fur  ft  considerable  period.  Similar  yyroptoms  had  brnu  obaarvnl 
on  a  provions  occasion,  which  were  mdtti  nly  nlicred  nncr  |>aiiiing,  all  at 
one  time,  more  than  a  chamber-pot  AdI  of  water,  of  the  coltMir  of  port 
wine.  On  the  pnaent  occaeion,  a  similar  event  took  place ;  in  ahont  • 
week  the  aao  bad  entirely  emptied  itecLf  through  the  nrvtor  and  bladder. 
The  lymptonu  diMppearod,  and  the  patient  apparently  aooo  ncoror-H!, 
In  Kovember  he  began  again  to  snfTcr  from  the  lame  oymptoma,  which 
iacreaaed  up  to  Jan.  S7lh,  !8S3.  At  this  time  the  aide  wai  gmaily  en- 
larged and  tender.  There  was  an  obscure  oensa  of  fluctoatioB,  and  tb« 
duluMu  extfndoil  to  the  right  oa  fnr  an  thv  lincia  alba  ;  backwanU  to  lb* 
spine  ;  duwiiwanls  to  the  lowcut  part  of  the  iliac  fitsoa.  The  organs  in  the 
cliest  wiTo  diftfiliiced  npwnriU.  Tlir  patirut's  safTorings  wrm  now  so  grvat 
thai  it  wa*  dcttritiineMl  tu  draw  off  the  fluid  with  the  trocar.  There  waa 
no  duubt  timt  the  sac  containing  tltr  fluid  was  a  diluted  kidney,  or  a  cyvt 
CQDn(><'tcd  wilb  the  pelvis  of  tltot  orgiin  ;  aitd  in  ritlii<r  i-a»c  Mr  Tbiiui{»- 
8on  wu  dJKpiiMnd  to  9(^Wt  the  tnterrnl  hclween  \\\v  two  lii»t  (Aoalingt  riha 
near  their  autortor  rxtremitica  at  which  to  intruduce  tlie  trorar.  Ur.  T. 
fixed  on  this  spot  for  the  lollowing  reaaona  i— 
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\.  Snppnning  tlio  flnid  to  bo  cnntAinfd  in  a  arc  hftvinf^  commanication 
with  th«  pelvis  of  tlie  kidney,  the  kiduey  woulil  lie  Iwhind  th«  »ac,  jwirtly 
upon  th«  last  two  ribs,  and  partly  upon  tlic  qviadmtmi  lumborum  muscle, 
its  uornuil  Mtiuiinn  upon  thi**  side  ;  and  if  the  instnimeut  were  introduced 
at  tho  place  indic«,tcd,  and  itii  puiut  directed  a  httl«  forward,  it  would 
{lonetrAte  the  sac  without  any  risk  of  wounding  tlte  kidney. 

2.  if  the  Mc  con»tst4Hl  of  a  diluteil  kidney,  the  jtoint  selected  vonld  still 
bo  the  beat,  as  it  would  bo  near  the  part  at  which  the  organ  began  to 
dilate. 

3.  It  would  bo  behind  the  peritoneum,  and  therefore  there  would  be 
less  risk  of  wounding  that  membrane. 

4.  If  the  patient  had  teen  tapped  in  front,  the  trocar  most  hare  jMused 
through  the  (i«riluneum  twice  :  first,  tliat  purliou  liniiif;  the  abdominal 
muH'les,  luiil  second,  that  in  front  of  the  aac  ;  and,  8U{i]>uaing  no  ndhcsion 
to  bare  taken  place  between  these  two  t>arts,  when  the  inatrnment  was 
withdrawn,  aome  of  tho  contenta  of  the  aac  iniglit  have  eitca[>ed  into  tlie 
cavity  of  the  jteritunt-nin  and  given  rise  to  innammation.  Besides,  there 
woald  liave  been  uiuru  daugur  uf  wounding  some  of  the  bowtU,  ahuuld 
any  portion  hare  become  adherent  by  iufloiumatiuu  between  the  walls  uf 
tliu  al)duineu  and  the  sac. 

The  operation  was  therefore  performed  between  tho  two  last  ribs  noar 
their  extremities.  An  incision  was  made  through  the  intcgumonts  and 
tnuAcles  ;  a  sinnll  exploring  trooar  was  then  intrudoced  ;  and  as  tLer«  was 
evidence  of  tbo  vxlHtuuce  of  fluid,  a  larger  instrument  was  inaertod, 
with  its  point  directed  slightly  fom-iird,  and  eight  quarts  of  dark-oolonred 
fluid  were  drawn  ufl*.  It  was  a  singular  fact  (which  was  explained  on 
examination  of  the  specimen  aft«r  death),  tliat  soon  after  this  fluid  was 
removed,  the  further  contents  of  the  sac  flowed  in  the  natural  direction 
along  the  lyeter. 

The  jNiticDt  B'K>n  recovered  ;  bat  it  was  necessary  to  rei)eat  the  operation 
in  December,  1S£2,  when  S{  quarts  of  fluid  were  extracted  ;  suun  iifter 
which,  as  before,  the  sac  emptied  itself  through  the  nutnral  pasBsges. 

The  pAtient  soon  got  well,  and  did  not  retjuiie  the  operation  again  until 
near  eight  yean  aftcrwurds  (March,  1S6U).  At  this  time  seven  qiiartj* 
were  taken  away ;  not  long  aftrr  which  the  fluid  again  found  its  way 
along  the  natural  passages,  and  tlic  patient  again  made  a  qnick  recov«iT, 
and  remained  well  until  SepL,  18tfl.  Whrm  tlien  seen  by  Mr.  T.,  ho 
was  stitfehng  from  his  old  symptoms.  On  the  6th  of  October  he  was 
snddcniy  seized  with  pain  in  the  abdomen,  with  ditficnlty  of  micturition, 
cold  sweats,  rapid  puliu.',  and  an  anxious  countenance.  He  went  on  jtretty 
well  until  tho  10th  of  October,  when  he  suddenly  become  worie  and 
died. 

The  poat'trwriem  examtnation  revealed  intense  peritonitis.  Tliree  pints 
of  dark-C(donrcd  water  (resembling  that  fotind  in  the  sac)  were  reuiuved 
From  the  right  hypochondriac  and  epigastric  rrgiona.  The  lac  proved  to 
be  the  distrttdcd  left  kidney — it  contained  four  pints  of  flnid  ;  a  hole  was 
discovered  toward  the  left  side  anteriorly,  where  the  rupture  hwl  token 
place.  The  descending  colon  lay  before  and  tovrani  the  left  Hide  of  the 
tsc  i  tho  ureter  entered  tho  cavity  of  the  sac  obliquely  through  tJic  wall 
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of  the  cyat  Tliis  frI>IiqnitY  of  the  entrance  of  the  ureter  ofTervd  s  pm- 
biible  expUnation  nf  the  einsiiro  of  thnt  ttihe  when  the  sac  was  ftdl, 
and  th«  npen  state  of  it  when  the  swc  wan  empty.  The  niptnre  iiiiilitlwf 
took  ]iWe  on  the  £th  of  Octotier,  when  the  i»(<ntonitis  1>fgiin  ;  and  hi  sU 
prohahilily  tfaore  was  some  oscjipc  of  fluid,  bnt  not  mucli.  at  tbat  tixnv  ;  • 
further  and  larger  escape  took  place  on  the  lUth,  aft^r  which  the  fiaticat 
rapidly  sank.  There  wua  nu  atone  founil  in  the  bWlder,  nor  any  obatnic* 
tion  in  the  lower  course  of  the  aretcr.  {J,  Tht^mpstni,  Path.  SiK,  Tranr., 
ToL  xiii.) 

The  earlj  history  of  tlie  case  caused  Mr.  Thompson  to  sur- 
mise that  the  patient  had  formerly  voided  urinary  calculi ;  bat 
none  were  ever  found.  It  is  tinite  as  probable  tlmt  the  oblit^aitv 
of  the  entrance  of  the  ureter  into  the  pelvis  of  the  kidney  was 
a  congenital  Dialfomiation,  and  that  this  constituted  the  real 
oause  of  the  hydronepliroais. 

Dr.  HiUier  relates  another  case  of  congenital  hydronoph 
repeatedly  tapped,  in  front,  with  success: — 

Tlie  patient  was  honi  nHlh  great  eiilnrgenkrnt  of  the  abilnmen,  aimnlatfnf^ 
a»citef,  for  which  it  was  mistaken  till  ho  was  ncjiriy  four  yt'*ir»  old.  Ii 
waa  then  aaeertaiucd  to  be  au  euonnons  cyst  springing  fhun  the  nglit 
lumbar  region.  Prom  its  great  sLce  it  ciiii5cd  difllculty  of  hn-athing  anil 
Tented  liia  walking.  Tlie  cyst  was  tap{HHl  tn  front,  and  102  fluiij 
of  clear  nuu-albnniinmia  llui<l  were  dni^ni  off,  having  all  tho  rluii-»ct« 
dilute  urine.  The  ftuid  rBftiiUy  re-c*)llecte<l,  and  on  a  ac^Httid  tup[>iiij 
found  to  b«  albuminnuM  and  purulent,  but  still  to  ciinhiiii  a  rmisidt 
quantity  of  urea.  Attempta  were  niade  to  ef^tahlish  a  ix^nnanent 
anteriorly,  and  then  {.vosleriorly ;  but  ou  CM'h  occasion  the  fluid  afttr 
time  censed  to  flow.  Much  irritntion  and  dcprcMtion  followtnl  the  »r%-rral 
tappings,  so  that  the  pntient'it  life  feeeronl  to  he  riulaiigi-rcil.  \Uvt  one  of 
the  operations  a  quantity  of  Hiii«l  waa  pa^fted  frrnn  the  blwl>h<r  cxactl? 
similar  tu  that  fretn  the  cyst,  and  quite  uulike  whut  was  iiMtnlly  paMni 
b-um  the  iirf^thra;  a  temporary  conimunicatiou  thus  obrinualy  IWiw 
tstabliRhed  Mween  the  cynt  luid  the  blmlder.  A\'hen  tfae  caae  was  rpp<ir1«4» 
the  ^Atient  had  been  left  without  opemtioa  for  .«ome  mouths,  ubd  iutd  r** 
gained  hia  strength  ;  but  the  cyst  remained,  var}-ing  tivm  time  to  time  in 
size,  uud  his  urine  was  often  pundent  and  fetid.  It  was  pnraumed  thjU 
there  was  some  congriittal  malfonnation  of  the  right  ureter  which  randerMl 
it  liable  to  ocnlustott,  but  admitted,  nndcr  some  rin-n^utauett^  of  tba 
pMiagt  of  fluid.     {BrU,  iltd.  Jvum.,  lyHl  6(k,  18<JS.) 
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Cysts  are  fonnd  in  the  kidneys  under  four  practically  dif- 
ferent circumstances,  namely  ; — 1.  Scattered  cyata  in  kidneys 
otherwise  healthy.  2.  Disseminated  cysts  in  the  atrophic 
form  of  Brij,'ht*8  disease.  3.  Congenital  cystic  degeneration. 
4.  General  cystic  degeneration  in  adults. 

1,  Scaiter&i  cysU  in  kidneys  otherwiso  healthy, — It  is  not  un- 
common to  find  on  the  Huriuce  of  healthy  kidaoys  one  or  more 
cysts,  with  delicate  walls,  vur}'ing  in  size  from  a  pea  to  a 
marble  or  a  walnut.  One  or  more  of  similar  api>earances  may 
also  be  found  in  the  interior  of  the  gland,  chiefly  in  the  cortical 
Bubstunoe.  Such  cysts  are  filled  with  a  yellowish  albuminous 
fluid — usually  diffluent,  sometimes  gelatinous, containing 
pliosphates  and  carbouatcs,  sometimes  a  largo  quantity  of 
cbolesterine,  and  very  rarely  urea  and  uric  acid. 

Cysts  of  these  dimensions  do  not  produce  any  symptoms 
during  life ;  and  their  effects  on  the  function  of  the  ghmd  is 
insigniticont.    Sometimes,  however,  cysts  of  this  class  attain  a 
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monstrous  size,  and  form  a  tumour  recognisable  during  life. 
Mr.  Ccesar  HawkinB  gives  an  account  of  a  remarkable  case  in 
which  the  right  kidney  of  a  boy,  six  years  of  age,  had  aa 
enormous  cyst  attached  to  it.  The  cyst  filled  the  entire  right 
side  of  the  abdomen  from  the  false  ribs  to  Puupaxt's  ligament* 
The  attached  kidney  waj«  healthy  in  its  structure,  and  tiie 
nretcr  free.  In  the  wall  of  the  cyst^  separated  by  a  distance 
of  Rre  inches  from  the  kidney,  there  was  inserted  a  email  ^ 
mass  about  the  size  of  a  walnut,  which  projected  into  the  fl 
carity  of  the  cyst.  This  body  proved  to  be  a  third  kidney,  con-  " 
sisting  of  a  single  lobule,  with  the  cortical  and  tubular  part 
perfect ;  and  hanng  a  single  mammillary  process  and  calyx : 
but  no  excretory  duct  could  be  traced.  The  urine  had  been 
natural.  The  cyst  was  punctured  during  life :  and  about  firo 
pints  of  Huid  were  found  in  it  after  death.  The  fluid  contained 
neither  albumen  nor  any  of  the  special  urinary  ingredients. 

Dr,  Hare  (Path.  Soc.  Trans.,  toI.  i?n  p.  11)9)  describes  » 
veiy  eiiuilar  cyst  taken  from  a  man  aged  sixty-two.  A 
tumour  was  detected  during  life  on  the  right  side,  stretching 
from  the  ribs  to  the  pubes.  After  death,  a  large  cyst  wae 
found  connected  with  the  right  kidney.  The  lower  half 
of  the  gland  was  partly  spread  out  over  a  portion  of  the 
tumour,  aud  partly  absorbed.  The  upper  half  was  healthy ; 
nor  did  it  (uor  the  opposite  kidney)  contain  any  other  cyst,  with 
the  exception  of  one^  about  as  large  as  a  hempaeed.  The  large 
cypt  contained  an  almost  transparent  pale  yellowish-green  flnid, 
quite  limpid  and  ditllnent  when  the  cyst  was  first  opened:  but 
after  the  fluid  Imd  been  exposed  a  few  minutes  to  the  air  it  att 
into  a  tremulous  jolly. 

In  neitlier  of  these  two  cases  was  the  pelvis  of  the  kidney 
or  ureter  dilated.  In  both  cases  the  disease  was  doubtfully 
traced  to  external  violence. 

2.  Di$90minaied  rysU  in  (he  atrophic  form  of  BrighCf  kidnmf, 
— These  have  alreiuiy  been  noticed  in  connection  with  Bright's 
disease  (see  p.  321). 

3.  Congenital  njHtir  degtmnration  of  the  kvlnetjs. — A  ooneidcr- 
able  number  of  these  curious  cases  have  been  published,  and 
most  of  tliem  have  been  collated  by  Virchow  in  two  olabonUe 
papers  (Gcsammeltc  Abhandlungen,  pp.  d^7  and  864). 
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Kidneys  in  ihis  condition  present  an enormona  proportioTiRte 
bulk,  being  as  large  as,  or  larger  than,  the  kidneys  of  adults. 
In  all  but  two  oases  both  kidneys  were  affected.  In  several 
instances  cmbrj'otomy  was  required  to  effect  delivery,  on 
account  of  the  inHiiunse  size  of  the  abdomen.  Tlie  frctua 
(generally  ex]»olied  prematurely)  is  neceiisarily  still-born  if 
both  sides  are  affected,  on  account  of  the  pushing  up  of  the 
diu[)hmp;^m,  nnd  the  mechanical  obstacle  thus  created  to  the 
exiwmsion  of  the  lungs. 

Dr.  Lever  (Path.  Soc.  Trans.  1848-9,  p.  74)  has  recorded  the 
following  typical  example.  The  foetus  was  one  of  eight  montha. 
It  was  club-footed  and  elub-lianded ;  it  had  6i.x  lingers  on  the 
left  hand  nnd  as  many  toes  on  eacli  foot.  There  was  a  hernia 
cerebri  (?  encephaloeele)  at  the  post^'rior  part  of  tlie  head.  The 
thoracic  and  abdominal  viscera  were  natural,  except  the  kid- 
ncys.  Tlie  right  kidney  weighed  4  oz.  d  drs, ;  the  leil,  4  oz. 
1  dr. :  they  were  irregular  on  their  surface  from  numerous  pro- 
jecting cysts.  On  a  section  being  made  throngh  the  centre 
of  each,  it  was  found  that  all  trace  of  kidney  structure  had 
disappeared,  and  that  its  place  was  occupied  by  an  infinite 
quantity  of  cysta  of  different  sizes,  forming  the  whole  mass  of 
the  organ  ;  the  calyces  were  in  part  normal,  but  large,  and  the 
pelris  of  each  kidney  was  perfect,  with  the  exception  that  it 
formed  a  blind  sac,  with  no  opening ;  that  is  to  say,  there  were 
no  ureters.  The  bladder  was  small  nnd  empty  ;  there  was  no 
trace  of  ureters  on  its  extcmal  surface  ;  but  internally,  at  the 
spots  where  the  ureters  should  have  entered,  there  were  small 
imperforate  papillse. 

The  structure  of  these  kidneys  was  examined  by  Dr.  Gull 
under  the  microscope.  He  could  not  detect  any  secreting 
tissue,  and  considered  the  cysts  to  be  obstmcted  and  dilated 
Malpighian  capsules. 

The  degeneration  has  not  always  been  found  in  so  extreme 
a  degree  aa  in  this  case  of  Dr.  Lever.  Generally,  some  rem- 
nants of  Bccreiing  texture  (nriniferons  tubes  nnd  Malpighian 
tufts)  have  been  detected  in  the  interstices  between  the  cyste. 
In  some  cases  the  external  surface  is  smooth,  while  the  interior 
presents  a  sfx»ngy  or  cavernous  structure,  which,  under  the 
microscope,  resolves  itself  into  myriads  of  minute  cyst«.    The 
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researches  of  Virchow  and  FSrster  hare  fully  demonstrated, 
that  the  cjsts  in  tlicse  cases  are  originally  produced  by  dilata- 
tioQ  of  short  sections  of  the  nrinifcrous  tubes  into  poucbea; 
these  poaches  ailcrwards  become  enlarged  and  separated  fh>ra 
each  other,  and  at  Icnj^tli  fonn  distinct  cysts.  They  are  lined 
with  a  tesselated  epithelium,  and  contain,  at  first*  a  nrinoui 
fluid,  which,  at  a  later  period,  when  the  cysts  attain  a  larger 
size,  becomes  albnininons. 

It  is  curious  that  malformations  of  the  pelvis  of  the  kidney, 
of  the  ureter,  bladder,  or  uretlinu  or  of  some  other  part  of 
the  body,  nearly  always  co-exist  with  congenital  cystits  degeoe- 
ration  of  the  kidneys.  Sometimes,  however,  the  lower  urinaiy 
passages  ai-c  perfectly  open. 

Virchow  (irst  jwintcd  out  tho  mechanical  cause  of  this 
disease.  In  all  the  cascR  examined  by  him,  there  was  found  an 
imperforate  state  (atresia)  of  the  straig^ht  ducts  which  terminate 
on  the  (Xipilla; ;  and  ho  conjectures  that  this  had  arisen  ftom 
intrn-ntenne  inflamraation  of  the  ducts  of  tlie  papillse,  which 
ended  in  adhesion  of  their  parietes  and  closure  of  their  calibre. 
He  furtlier  believes  that  the  usual  cause  of  this  inflonnmation 
is  the  im])action  of  uric  acid  or  the  urates  (Hamsiiure-infarct) 
in  the  stmijrht  cimals  (sec  p.  402).  The  closure  of  tlie  excretory 
ducts  necessarily  causes  stagnation  and  accumulation  of  the 
urine  throughout  the  entire  organ,  and  leads  to  dilatations  of 
the  uriniferous  tubes  and  Malpighian  capsules,  and  the  ultimate 
fonuation  of  cysts. 

4.  Oefieral  ajatic  lUgmeralwn  of  the  kidneys  m  aduOs. — 
This  is  a  somewhat  rare  condition,  though  most  muscuma 
contain  si«ciruens.  There  are  two  very  fine  eaiuuples  in  the 
collection  of  the  Maucliester  Infirmary.  In  tliia  form  of 
disease  the  orgfans  are  greatly  enlarged,  so  as  sometimes  to 
weigh  several  pounds,  and  to  constitute  tumours  in  the 
abdomen  recognisable  during  life.  Both  kidneys  are  always 
affected  ;  but  not,  generally,  in  an  equal  degi-ee.  Tlie  snbstmico 
of  the  gland  is  converted  into  a  mass  of  closely  aggreuated 
cyKts,  lodged  in  an  abundant  matrix  of  connective  tissue  (see 
Fig.  48).  The  cysts  do  not  communicate  with  each  other,  nor 
with  the  calyces — except  in  rare  cases,  when  some  of  them 
8uppurat<^  and  open  into  the  pelns.    They  range  in  size  from 
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A  pinVhcad  to  an  orange,  and  have  walls  of  varying  thiolcncss. 
Their  contents  also  varj  :  gome  contain  a  limpid  yellowish  or 
reddish  Bernm  ;  others  a  gelatinous  sabstance.  The  fioid 
within  the  cysts  always  contains  albumen,  but  not  urinous 
ingn^dientfi.  The  interior  of  the  cyst  is  lined  with  epithelium; 
and  sometimes  blood-discs,  pus  coipuscles,  and  cholesterine 
crystals  are  found  within  them.  In  far  advanced  cases  tlie 
secreting  tissue  of  the  kidney  is  almost  entirely  destroj'ed  ; 
more  frecjucntly  remnants  of  renal  tissue  ai*e  found  in  the 
fibrous  matrix  between  the  cysts  and  in  the  p>Tumidal  ])nrtions. 
The  pelris,  ureter,  and  bladder  are  o|K*n,  and  usually  healthy. 
Two  or  more  cysts  may  become  confluent  by  absorption  of 
some  parts  of  their  walls,  and  then  an  irregular  cavity  is 
produced,  ^nth  fibrous  bands  or  frfena  possing  from  side  to  side. 


^"-  **'*?'*1?'**^  "^"^  degmwriUon  of  tiie  klrfnor  In  mi  adull.-fr«cn  •  rmtMmUMi 
to  the  Jluwmni  of  eb«  Uazu!li«ift«r  Inflnnary— «tie  fmirth  tli«  Mtumf  tiw 

Que<:-lcott  attributed  the  formation  of  these  cysta  to  dilata- 
tions of  the  Malpighian  capsules  ;  but  the  obserrations  of  Dr. 
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Conway  Evans,*  and  Dr.  Bristowo,!  on  what  appear  to  ha' 
been  incipient  cases,  lead  to  the  conclusion  that  they  are  f< 
OS  in  tlie  congenital  cases,  by  expansion   of  eoctiona   of 
uriniferuus  lubes,  and  oix'luKion  and  atrophy  of  the  interm 
})ortion8.     Independent  saea  are  thus  constituted,  whidi  at 
are  so  minut«  that  they  can  only  be  seen  with  the  microscope. 
but  at  a  later  i>eriod  they  enlarge  into  visible  cysts. 

The  clinical  history  of  these  cases  has  been  but  imperfectly 
studied.     Of  ten  well-marked  cases,  which  I  have  been  able  to 
collect,  seven  were  men,  and  three  women  ;  most  of  them  wen 
about  the  middle  age  ;  six  were  between  forty  and  fiA.y  jeaik 
of  ofTQ  ;  one  was  **  old,"  one  was  thirty-nine,  and  the  youngest 
thirty.     The  symptoms  during  life  are  not  very  distinctiTek 
The  conrse  of  the  disease  is  essentially  chronic  ;  the  sccreti 
of  urine  goes  on  to  an  advanced  period,  without    mark 
diminution — it  may  even  be  greatly  increased.   An  unnaim-all 
low  density  would  appear  to  be  a  tolerably  constant  phenomenon, 
at  least  in  the  advanced  stages.    The  end  (if  the  patient  die 
of  the  renal  aflection  and  not  of  some  complication)  is  usually 
sudden,  with  manifestations  of  uraiuiic  coma  and  convolsionA. 
In  a  case  cited  by  liayer,   tliere   were   recurrent  attacks  of 
excessively  violent  lumbar   pains,   severe    gastric    symptoms* 
abundant  discharge  of  a  watery  urine,  and  lastly,  convulsions* 
delirium^  and  coma.    In  another  case  recorded  by  the  aunt 
author,  the  jjuticnt — whose  only  previous  suflorings  consLBted  in 
old-standing  dys|>cptic  symptoms — was  suddenly  seized   with 
coma,  resolution  of  the  members,  and  convulsive  aptoming  of 
the  eyes,  which  proved  fatal  in  twelve  hvun.  Albuminuria  and 
recorrcnt  hiematuria  are  among  the  moat  congtaut  symptoms. 
In   Dr.  Conway   Evans'a  case,   the   urine   was,   however,  not 
albuminous  on  the  day  of  death,  nor  two  months  i»rovioaalj. 
Death  was  caused  in.  tliis  case  by  crndiac  disease,  and  the  rmal 
degeneration    was    not,    comparatively    speaking,    Teiy    &r 
advanced. 

The  following  example  from  Bright's  memoirs  on  abdominal 
tumours  (New  Syd.  8oc"8  publications,  vol.  vi.,  p.  208)  ahows 
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the  successive  appearance  of  a  renal  tnmonr  first  on  the  left, 
then  on  the  right  side  of  the  abdomen,  and  gives  an  excellcDt 
picture  of  the  disease. 

Mr. ,   abont  thirty,  scon  by  Dr.   BriRht,   Norember,  1835.     Ilia 

Mpetit  bupoko  A  mau  liibouriug  under  some  formiilatilo  chronic  disease. 
Ho  wu  eridcntly  much  cnuiciated  >iid  greutly  enft^ebled.  Ho  ]>ajUod  a 
moderate  quantity  of  urino,  which  was  acid,  light-culourcd,  aud  nlbu- 
juinuus.  His  present  ilhiesa  dated  about  two  years  back,  at  which  pvriod 
he  had  decided  hieraaturia,  which  continued  at  intervalti  for  snme  tizno. 
8inc«  tliat,  he  hod  never  conaidtjn^  himself  in  health  ;  he  had.  however, 
porauod  hia  usual  occupation  till  Utely,  but  for  t}it'  last  four  months  he 
liftd  been  more  decidedly  an  invalid.  A  tumour  wa«  tu  be  diittiuctly  asoer- 
tained  in  the  left  lumbar  space,  where  it  appeared  pretty  finnly  fixoil  (see 
Fig.  46).  It  might  bo  fairly  gr«sped  by  the  bond  so  plocctl  that  the 
thumb  wu  near  the  spine,  aud  the  ^ger  advanced  into  the  hypochuiidriac 
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FiQ.  i9.  TH^gnm  ahnwlng  tha  iritniitloii  of  tho  tutnourt  in  the  mm  of  a  patient  wl(h 
kCuMiunU  L-yaUo  dogeiionUuD  uf  both  kidiiojt  la/t«r  llnlght> 

region.  The  historj'  of  the  owe,  the  state  of  the  nrine,  and  tho  aitnatiou 
of  the  tumour,  all  led  to  the  easy  decision  that  the  tumour  df:[»cndod  on 
enlarged  kidney.     When  felt  in  front,  the  spleen,  or  the  doaceoding  colon 
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loaded  with  feces,  sug^sted  themselves ;  bnt  tlie  fact  that  if  seemed  xb 
lieloiig  mthcr  to  the  putiUrior  than  the  anterior  part  of  tli<!\b(lnnjefi«  asd 
its  flxed  feci,  would  have  removed  these  doubts,  had  not  the  history  of  iW 
cAse  pointed  so  distinctly  to  the  kidney.  The  exact  nutnre  of  the 
disease  wa«  less  obvious.  The  very  considemhlc  pnlar(;en)ont  of  Ui« 
did  not  helonK  to  the  usual  hialory  of  albuminous  oriue,  and  the 
loss  of  power  bespoke  some  formidiihle  or^nio  disease.  He  iraft  oi 
well  regulated  nourishing  diet.  The  Emplant.  Ammoniaci  c.  Hydr^rj 
AppliiHl  to  the  »eat  of  the  tumour  ;  nnd  the  nva  nrsi  in  infuaion,  ami 
Rlkalinc  ]>r8panLtions,  were  directed  to  be  taken.  Cuder  this  lr*m.\ 
flattering  reytoTta  were  at  first  roeeived,  but  the  disease  Bdvancndi  all 
symptoms  became  worse,  enlargement  of  the  right  kidney  olao 
perceptible,  the  urine  remained  moderately  coogulablo  (about  a  piiot 
a  half  in  twenty-four  hours),  and  ho  suUered  a  great  deal  of  pain  at 
neck  of  the  bladder,  from  tlie  frequent  [Miiifiitig  of  lihrinous  roa^i;nla 
slight  piuki.shyeI]ow  colour,  about  an  inch  long,  and  apparently  id' 
by  the  urethra.  His  emaciation  becflme  extreme,  and  he  had  fi 
returns  of  hn^maturia.  From  tho  middle  of  Febnisry  ho  was  ctrnipl 
continod  to  his  beil,  expecting  death  daily.  In  the  first  ws«k  of  April  h» 
experienced  some  slight  eon vulsivo  seizures,  and  fell  into  a  stat<  of  com* 
|t>r  a  few  hours  before  his  death,  which  occurred  about  tho  20lb  of  ApriL 

Both  kidnejH!  presented  most  extreme  specimens  of  Teaiculated  diarM*; 
the  left  was  the  largest,  and  was  pr<»bably  eight  or  ton  times  the  natural 
size,  while  tho  right  was  at  least  eix  times  tike  bize  of  the  healthy  kidofT-. 
The  whole  appeared  mode  up  of  a  congeries  of  vcsi>*lcs,  from  the  sire  of  a 
pigeon's  egg  to  a  pea  ;  and  the  substance  of  the  kidney  was  aJm4>f(t  nbUtc- 
rated  ;  nothing  but  a  thin  layer  of  secreting  structure  remaining,  and  that 
greatly  altered  from  the  natural  texture.  The  pelvis  of  tlte  kidney  and 
the  mammillAry  processes  alone  rotaiticd  a  tolerably  healtliy  oppfaranoe  ; 
the  lining  niiimbrane  of  the  {lelris  had  no  undue  Tascularity,  and  was 
pcrfet'tly  smooth  ;  the  mammillary  processes,  though  somewhat  flttt'^ed, 
showed,  when  ilivided,  tho  heolthy  organization  ;  the  ureMv  were  heaUtay, 
but  the  renal  veasels,  piirtit-ulorly  the  veins,  were  largo.  The  other  riacMi 
were  healthy,  and  the  bladder  coutaiuod  half  a  piut  of  urino. 

The  enonnouB  eize  which  the  kidncrs  Bomctiincs  attain  in 
this  disease,  and  the  al>ni|it  termination  of  life,  atle  illustrated 
by  the  foUowinp  remarkable  case  recorded  hy  Dr.  Hare  (Pmth. 
Soc.  Trans,,  1»60-1,  p.  VM)  :— 

A  man,  «t.  40,  was  seen  in  Jan.,  1850,  for  an  sttaek  of  pletirisy.  Under 
treatment,  he  rerovercd  and  returned  to  his  business,  until  th*^  fitK  of 
March,  when  Dr.  Hare  was  again  called  iu.  The  uight  pnriou<Jy  h« 
hml  pAsaed  a  cousiderablo  tjuantity  ot  very  bloody  urine,  which  kad^ 
Apparently,  given  him  great  rvlii^f  from  a  conRtant  pain  he  had  tn  the  l«ft 
loin.  On  examination  of  the  abdomen,  which  had  lately  Iweome  hux*' 
tliaa  usual,  n  tumour  was  fuun<l,  extending  Irum  the  etarttia^  nf  the 
false  ribs  of  the  left  side  to  al>uut  au  inch  bcduw  the  level  of  the  ombiUea^ 
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^IbnmnU  to  within  about  an  iuch  of  tlie  median  line.  On  perruasiou 
dull,  and  thoro  waa  no  interval  of  rvsoitiiuce  bet\vcv>u  the  tnniuur 
ftnd  the  uirtiJa^s  of  the  ribs ;  nnd  tho  dulluesA  on  percussion  extvndo4 
upwards  t>cyond  the  lower  innrpn  of  th«  UtU-r ;  the  aiiti^rior  Iwrder  waa 
rounded,  but  preseutod  no  nignu  of  nuctuotion. 

lu  April,  a  couaidcrable  alteration  was  obsorred  to  h&ro  taken  plai'O  in 
the  tnmnur  ;  Lt  still  fait  nulid  and  without  flui^tustion  ;  the  luwer  border 
extended  un  inch  and  a-lialf  bnlow  thi)  luvo)  of  thci  niiterior  siijKvrior  spine 
of  the  ilium.  Its  anterior  border  was  deeply  notdiwl  on  a  levol  witli  the 
nmbilicUH,  mid  jMrcUHsiion  was  resonattt  at  this  uotch,  aa  also  for  8^>me 
diatance  otdiqmdy  across  the  tutuour.  It  preaouted  very  much  the  pliysical 
signs  of  !i  iloubiti  tumour,  or  of  two  tumours ;  on  plminj;  oiip  hand  over 
the  lower  part  of  tho  abdomen,  and  pn^Minf;  with  the  otlit>r  a;;ainst  the 
left  loin,  althou|;h  the  tumour  could  lie  very  flliKbtly  movtrd,  it  ftppearfd  to 
movt;  an  one  mass.  Dr.  ISri^ht,  who  a.ho  saw  thu  uai^e,  spoke  cuutideutly 
as  to  ita  btiiig  **a]|  kidney  with  intestine  pasxing  ov«r  it,  and  (hos  ^vin){ 
the  appBBjance  of  two  tumourii ;"  therw  was  alao  now  ti  alight  iutiTval  of 
resonance  b«-tweeu  the  cartilaj^ea  of  the  falae  ribs  and  the  tumour.  The 
urine,  which  had  contained  blood  two  or  threo  times,  was  now  clear. 

On  thv  yth  of  December,  he  fell  suddenly  from  his  chair,  convulsed  and 
iosenaibli'  ;  this  ivas  followed  by  alcepiness,  numbness  in  both  hauda,  and. 
juent  twitchinga. 

Ou  the  I2th,  when  aeeu  by  Dr.  Itarc,  he  had  a  vacant  expression, 
wanderetl  a  little,  but  answered  sharply  vrheu  8].»okeD  to  ;  thero  were  slight 
twitchiujLjy  of  tho  u])per  extreuiitics.  I'ulso  72  ;  feet  and  legs  ratlier 
cedemutouv  The  tumour  oppeitred  much  tlie  same  as  in  April,  except  that 
it  cxtendL>d  rather  buyunU  the  median  Hue,  and  that  the  notch,  at  ita 
anterior  burdcr,  was  lesH  tuarkinl.  Urine,  pole,  without  sediment,  ap.  gr, 
lOi'S,  coutaiuiug  one-tenth  albumen. 

On  the  13tli,  ho  bud  two  fita,  somewhat  aimilar  to  (faoac  on  tho  9tb,  oud 
lie  died  ou  the  10th,  probably  from  the  pr«8cuce  of  urea  in  the  blood. 

A  utopsif. '^The  left  side  of  the  alulomen  woji  occupii^d  by  on  enunnons 
tumour,  which  proved  to  be  the  left  kiilney,  the  intentines  being  pushed 
over  to  tlio  right  aide.  The  tumour  also  extended  mulcr  the  intcstinos 
half-way  across  the  right  half  of  tho  abdoniun  ;  its  upiK-r  enrfaco  was 
■dhorent  to  the  diaphragm,  and  it  had  so  compnftuwd  the  bplccn,  that  tho 
formed,  as  it  were,  a  cap  to  the  kidney  ;  ilw  tmncreas  waa  carried 
la,  and  was  adherent  transversely  to  the  anterior  surface  of  the 
tr,  neur  ita  upper  part ;  the  desceuding  colon,  somewhat  uoutracteil, 
was  likewijio  adherent  \o  ita  anterior  aur&ce,  but  pcrpeudicohu'ly,  00  as  to 
divide  it  into  two  nearly  e>jual  portiuna. 

The  kidney  measured  15\  inchea  in  lenj^th,  fi^  in  breadth,  and  alwut  2S 

in  circumfereoce,  and  weighed  exactly  161b. ;  it  still  retained  iinmewhat 

the  kidney  shape,  bat  its  surface  was  uucvrn  from  the  proje<*tiou  of  dilfercnt 

It  consisted  of  one  enormous  congeries  of  cysts,  varying  in  size  from 

lOUll  pea,  to  u  cavity  holding  moro  thau  a  pint  of  tluid  ;  thv  larger  cysta 

•tthu  surface,  the  smaller  ouea  being  about  the  centre  ;  muuy  uf  tht; 

cyiils  projected  more  or  less  into  tho  cavity  of  the  larger  ones  ; 

proai'ntt.Hl  dilTerout  tints,  from  a  dork  pur^ile,  to  a  light  (ttt-uw-colour 
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<the  Utter  much  more  rare  than  the  former),  according  to  the  colour  of  tb* 
contuiued  Jluids  ;  the  darker  Huid  was  generally  the  thickest,  and  at  tho 
bottom  of  those  ojats  thero  wtia  more  or  leas  of  a  tUrty-red  ^timuiis- looking 
matU-T,  which  was  wanting  iu  those  contmuiug  tlie  hghter-coloured  fluid. 
The  thickness  of  their  wulU  varied  generally  in  proportion  to  their  sixe, 
]Ar){er  liariug  the  thiikeFit  {jariL-tcs.  Ho  trace  of  the  proper  atructure  of 
kidney  was  diacuvenible.  The  fluid,  under  the  microM.->o{>e,  aliovod 
iiuinens(t  number  of  bluod  dii!iks  (more  ahuiidout  in  the  darker  lluidsV 
oil  globuk'S,  exudative  corpuscles,  portions  of  the  tuholes  of  the  kidlMj^ 
and  a  considerahle  number  of  plates  of  cholera teriue. 

The  right  kiducy  presented  incipient  diseuae  of  tha  same  lund.  sod  ms 
enlarged  to  double  its  natural  size. 

There  was  a  alight  hypertrophy  of  the  heart,  and  a  hernia  above  tba  nn* 
bilicua  :  the  remaining  viscera  were  uutural. 

In  the  following  case,  described  by  Dr.  Gray  (Path.  Soc 
Trans,  vol.  vi.  p.  267),  the  diseaso  appeared  to  be  occasioned 
by  external  violence ;  death  wjis  not  preceded  by  cerebnl 
G^ptoms,  but  by  vomiting  and  hiccough,  possibly  of  tinemio 
origin  : — 

A  tnon,  Kt.  40,  much  emaciated  and  anemic,  who  ha<l  been  rerr  !&• 
temperuto  when  young,  was  admitted  into  St,  Geoigo's  Hoqtitol,  March 
7th,  1855. 

He  dated  the  commencement  of  his  preitcnt  illness  sereti  yean  agn^ 
when  he  received  a  severe  iujury  of  the  lack  ;  for  some  time  after  thia 
accident  he  passed  blood  in  his  uiioe.  He  then  partially  recovereda  bat 
during  the  three  following  wintent  he  often  juuArd  a  smalt  quantity  of  blood, 
and  suffered  much  from  pain  in  his  loins.  Five  weeks  before  his  admisaioa 
into  the  hospital,  he  fell  on  his  right  hip,  and  then  tbu  bismaturia  and 
paina  in  the  loins  returned  in  an  aggravated  furni.  AVlioa  fir«t  admittai^ 
he  WB.1  in  a  very  weak  and  exhausteil  i^mdition  ;  tbe  pulse  was  exceeding}/ 
feeble,  and  the  urine  was  loaded  with  blood;  vumitiug*aud  hiccough  super. 
TeneJ,  uud  he  died  exhausted  on  the  10th  of  March. 

Autopsy. — There  waa  extensive  cystic  tron»fnrroation  of  both  kidneys  ; 
and  to  bueh  an  extent  had  the  diiwaae  proceeded  that  the  natural  stmctun 
of  the  glauds  could  in  no  port  be  detected.  The  right  ki'lney  weighed 
Sib.  lOoz.  ;  the  left,  31b.  They  were  each  about  10  inches  in  length,  loba- 
lated  on  their  surfaces,  and  composed  of  numerous  separate  c}'Bts,  varying  in 
sire  from  a  pea  to  a  amall  apple.  The  coutent&  of  some  of  tlic  cyats  ware 
tranapureut  and  colourless,  uf  others  fuiut  yoUuw,  of  other*  cb<M^<«li)te.  TIm 
colour  iu  these  Last  apjieared  tu  d(.<pvud  on  blootl  diaka  and  thuir  dibria. 
The  iHilvis  uf  the  kidney  and  the  \u-ctor  were  not  dilated. 

All  tlie  utlier  orjms  were  natural,  with  the  exception  of  the  luu^  wbich 
wer«  anleiuatoua. 

The  primary  lesion  in  this  class  of  cases  is  probably  Um 
•anio  as  in  thts  congvuital  cases,  and  cousistd  in  a  progroom 
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occlnsion  of  the  ducts  of  the  pyramids,  leading,  at  a  later 
period,  to  saccular  dilatations  of  the  tubes  of  the  cortex,  and 
finally  to  the  formation  of  myriads  of  separate  cysU.  The 
occlusion  of  the  ducts  of  the  pyramids  may  (conceivably)  arise 
JTom  inflammatory  adiiesion  of  their  parietes,  or  from  ubatruc- 
tion  of  their  calibre  by  plugs  of  coa^lated  blood.  In  Dr, 
Gray's  case,  just  related,  the  latter  explanation  would  appear  to 
be  a  not  improbable  one. 

General  cystic  degeneration  has  evident  affinities  with  the 
grannlar  atrophic  forms  of  Bright's  disease,  and  probably  re- 
quires a  similar  treatment. 
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Cancerons  ^wths  of  tbc  kidney  may  be  primary  or 
eondarij.  Primary  cimcer  is  attended  by  its  proper  syinjitoms 
and  phynical  bI^s  :  it  ruiu  a  di^tinctiTe  coarse,  and  constitutes 
the  caoHo  of  death.  Secondary  ciuiccr,  on  the  otbar  hand, 
occasions  ncithtir  aymptoms  nor  phydcal  tugofi  :  it  is  eitticr  a 
part-manifestation  of  u  generul  cawwrous  cachexia,  or  au  in- 
cident in  the  proj^rcsa  of  prinion'  cancer  of  some  other  orgui : 
and  its  existence  is  nsaally  iinsus]UH-ted  nntil  the  antopsy.  It 
is  therefore  neccssai^'  to  consider  the  two  conditions  apurt — 
the  Utter  indeed  TCiy  briefly,  as  it  has  little,  if  uny»  clinical 
Interebt. 
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A— rRIilARY  CANCER  OF  THE  KIDNEY. 


The  followinfl;  doscription  is  based  on  an  analysis  of  54  cases, 
of  which  52  were  collected  from  various  sources,  and  two  con- 
tributed by  mysel£.  In  all  of  tbem  the  disease  was  followed  to 
its  fatal  termination,  and  the  diagnosis  verified  by  dissection 
afUr  death. 

The  cases  naturally  full  iut<i  two  groups — children  and 
adulU;  and  it  will  be  dij^irable  occavsionally  to  distinguish 
the  one  class  from  the  other.  The  first  group  embraces  19  cobgb 
under  the  age  of  ten  years — indeed  all,  except  three,  under  fonr 
years.  The  second  group  includes  35  adultjj  between  the  ages 
of  nineteen  and  seventy. 

Morbid  Anatomy. — The  species  of  cancer  found  in  the  kidney 
is  almost  invariably  the  encephaloid  (fungus  hcematodes).  It 
varies  gi'catly  in  conaiatence  aud  vascularity.  In  one  instance 
it  is  described  us  being  as  sod  as  the  milt  of  a  fish  ;  more  com- 
monly it  is  about  as  hard  as  human  brain.  The  mass  is  seldom 
of  uniform  consistence  throughout,  and  it  is  frequently  the 
site  of  extensive  hgemorrhage.  Cavities  containing  as  mnch 
as  a  pint  or  more  of  clotted  or  fluid  blood,  or  of  blood  mixed 
with  cancerous  detritus,  have  sometimes  been  foimd  within  the 
tiunom*. 

Schirms  is  very  rare  in  the  kidney.  Wilson  mentions 
such  a  condition,  but  his  description  is  vague.  Rayer  in 
one  instance  found  a  mass  rescmbltiig  mammary  schiirufi 
in  the  midst  of  an  cnccfthuloid  kidney  :  and  Dr.  "Walsho, 
among  tlie  unpublished  drawings  of  Carswell,  discovered  one 
of  fichirms  of  the  kidney :  '*  the  entire  organ  was  converted 
into  a  gray-coloured  substance^  somewhat  transparent,  and  of 
the  hardness  of  fibrous  tissue.  It  was  intersected  in  various 
directions  by  pale-colourcd  bands  which  were  opaque  and 
firmer  than  the  intermediate  grey  substance.  It  yielded  only 
a  small  quantity  of  serosity  on  pressure,  and  presented  few  or 
no  blood-vesfielfi."    (Walshe,  1.  c.  380.) 

Colloid  has  been  occasionally  found  forming  a  part  of  an 
encephaloid  kidney. 

Epithelioma  has  not,  so  far  as  I  know,  been  found  in  the 
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kidney,  except  in  one  case,  published  by  Robin.  In  this,  the 
right  kidney  of  a  man  aged  fifty-one  was  replaced  by  a  large  man 
of  adventitious  tisane,  of  which  part  was  soft  and  part  hard. 
Both  poilions  were  comjwsed  of  cells  of  epithelial  character, 
motit  of  them  closely  approaching  tlie  appeurance  of  pavement 
epithelium,  and  attaining  in  the  softer  portions  enormous  di- 
mensions. Some  of  the  largest  meoenred  y^j  of  a  millimotre 
in  length.  None  were  foond  disposed  in  nests  as  in  an  ordinary 
ontaneons  epithelioma,* 

Encephaloid  invades  the  kidney  sometimes  in  the  nodalar, 
sometimes  in  the  infiltrated,  form.  It  always  begins  in  the 
cortical  substance,  and  afterwards  involves  the  pyramids.  The 
tanica  [iropria  is  commonly  thickened  into  a  strong  fibroos 
membiiuio. 

When  the  whole  organ  is  uniformly  infiltrated,  its  natnral 
ahape  and  position  may  be  tolerably  preserved,  even  when  it  is 
enlarged  to  many  times  its  original  volume.  But  when  a 
nodule  grows  from  one  end  of  the  gland,  leaving  the  remainder 
exempt,  an  irregular  tumour  is  formed,  which  may  assume 
shapes,  and  grow  into  situations  voty  embarrassing  for  the 
diagnosis.  The  exempted  iwrtions  rarely  preserve  their  healthy 
stato :  the  secreting  structure  wastes  and  deguucmtcs  ;  or  it 
Buppnrates — though  this  is  rare. 

It  is  a  marked  characteristic  of  primary  renal  cancer,  that  it 
forms  a  tumoar  generally  of  large,  often  of  gigantic  proivjrtions, 
which  may  stretch  from  tho  loin  to  the  umbilicus,  and  from 
beneath  the  ribs  to  the  pnbea,  and  weigh  many  pounds.  In  20 
ont  of  our  54  cases,  exact  information  is  given  as  to  the  weight 
of  the  tumour.  In  10  children  its  average  weight  was  8|  lb. ; 
the  smallest  was  2ilb.  and  the  largest  SI  lb. !  In  10  adnlt« 
the  average  weight  of  the  tumour  was  9|  lb. :  in  one  coso  the 
growth  was  about  the  size  and  weight  of  tho  natural  kidney  j  in 
two  others  it  weighed  Ij  lb. ;  in  several  it  ^-uricd  fVnm  3  to 
11  lb.,  and  in  one  attained  a  weight  of  97  lb.  The  cnormons 
masses  found  in  young  children  are  really  remarkable.  In  one 
example,  recorded  by  Mr.  Spencer  Wells,  a  growth  weighing 
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*  Ch.  Robin.     Memoir  mr  I'EjiiUieUaiDa  da  B«ts.     hana,  1665.     Bm 
Ubort,  Aaat.  Ftlbol.,  U.,  961. 
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between  IG  aod  17  lb.  was  taken  from  the  body  of  a  child 
only  four  years  of  age  (Path.  Soc.  Trans,  xiv.  179). 

The  Hurlutie  of  an  encephaloid  kidney  is  usually  soft,  irre- 
gnlnrly  lobulated,  and  of  nneqnal  consistence.  Not  onfi'o. 
quently  it  yields  a  deceptive  senao  of  fluctuation,  especially  in 
certain  spots. 

Renal  encophaloid  is  liable  to  the  same  accidents  (degenera- 
tion, softening,  suppuration,  hferaorrhage)  as  soft  cancer  else- 
where. In  an  instance  mentioned  by  Bright,  the  softened  mass 
burst  into  the  peritoneum ;  in  another,  by  Rayer,  a  cancer  of 
the  right  kidney  ulcemted  into  the  duodenum  ;  in  a  third,  by 
Abele,*  the  disease  broke  throun;h  tlie  abdominal  parictea  a 
fortniglu  before  death,  and  formed  a  ftingons  ulcer  through 
which  a  portion  of  the  colon  protrudwi  and  ultimately 
mortified. 

The  tumour  generally  contracts  extensive  adhesions  to  the 
surrounding  parts.  The  colon  is  invariably  fonnd  in  front  of 
the  growth — though  sometimes  flattened  and  empty.  The 
other  alxlomiual  viscera  are  thrust  aside  as  the  tumour  en- 
larges: the  intestines  arc  pushed  over  into  the  opposite  flank. 
When  the  growth  affects  the  right  kidney,  the  liver  is  displaced 
to  left,  often  twisted  on  ita  transverse  axis  so  that  its  upper 
surface  takes  a  vertical  direction  and  applies  itself  to  the  costo- 
alwlominal  wall.  This  distortion  has  been  especially  observed 
where,  as  in  Diiderlein's  case,  the  growth  protrudes  from  the 
upper  end  of  the  kidney,  and  makes  its  way  into  the  right 
hjrpochondrium.  When  the  tumour  is  constituted  by  the  left 
kidney  the  stomach  is  ]iushed  to  right,  and  the  spleen  carried 
high  up  into  the  vanlt  of  the  diaphragm.  The  thoracic  viscera 
are  displaced  upwards  more  or  less  according  to  the  bulk  of  tho 
tnmonr,  and  in  various  directions  according  to  the  side  affected. 
Among  other  effects  on  the  adjacent  parts,  oari<*8  of  the  vertebne 
was  twice  fonnd :  more  or  less  compression  of  the  inferior  cava 
generally  exists  towards  the  later  periods,  occasioning  a;doma 
of  the  legs  and  sometimes  (though  rarely)  ascites. 

Tho  pflvis  of  the  kidney  was  found  generally  more  or  less 
involved,  and,  in  the  majority  of  cases,  the  ureter  was  perma- 


•  Schmidt's  Jahrb.,  Bd.  r.,  p.  379. 
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nently  occluded  by  extension  of  the  canccrons  groxrth  into 
or  by  blood-clote,  or  by  tho  pressure  of  the  main  tamonr. 

The  renal  veins  in  several  instances  contained  encephaloid 
matter ;  and  in  some  of  the  caseK  it  conid  be  traced  as  far  ss 
the  vena  enva. 

In  tlie  ovenvhelmin^  majority  of  cases  only  one  kUlncy  was 
affected,  Ont  of  53  institnces  which  supply  information  oo 
this  point,  tlie  disease  was  confined  to  one  kidney  47  time 
In  six  ca«ca  both  kidneys  were  involved  ;  bnt  in  twn  only 
these  did  the  dii^ca^e  appear  to  be  primary  on  l>oth  side*  ; 
the  other  four  one  kidney  was  the  seat  of  primary  cancer,  whicife 
fonned  a  tumour,  while  it«  fellow  contained  small  Bivondaiy 
nodoles.  Of  the  47  unilateral  cases,  tlie  right  kidney  wm 
affected  27  times,  and  the  left  20  times.  The  greater 
liability  of  the  right  kidney  was  nearly  as  marked  in  children 
a«[  in  adults. 

The  primary  disease  in  the  kidney  was  associated  with 
secondary  de|)08its  elsewhere  in  2G  out  of  42  cases  which  gire 
details  on  thii«  i^oint :  in  the  remaining  IC  cases  all  other  porta 
were  exempt.  The  most  frequent  seat  of  secondary  deposits 
were  the  lymphatic  ghmds  in  the  lulus  of  the  kidney,  and  the 
vertebral  and  mesenteric  glands.  These  glands  formed  in  SQine 
of  the  cases  a  large  tumour,  which — as  in  a  cose  to  be  presently 
related — trnnHcendcd  the  dimensions  of  the  renal  tnmonr,  and 
greatly  embarrassed  the  diagnosis.  The  lungs  and  liver  were 
also  often  affected ;  the  other  organs  more  nirely ;  bnt  instanooi 
are  on  record  in  which  almost  every  conceivable  combinatJOB 
existed.  The  following  table  exhibits  the  distribution  of  tho 
secondary  deposits  in  the  2C  cases  already  alluded  to; —  • 

Kiili>fy»  alone  alTfCtnil         .  ,         .16  casm. 

Lnmhnr,  mmentrric  anJ  Terteltrftl  plamlH     ,  .  II  ,, 

Lniip*     .                  .         .         .                           ■  ■  ^^  .t 

bivcr .  11  .. 

l<lu)irtt'n<iial  cd|isuli-4        .....  <  .. 

(ttMi'tllUlIl  .  ,  .  !l      ,, 

llvnrt S     n 

Vcrlchrw  and  rib         .         .                 .         .         ,       a     », 
DMder,  utenm,  p«aia— earh I    ^, 
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The  infreqnent  association  of  primary  renal  cancer  with 
cancerous  deposits  in  the  lower  urinary  passages,  which  this 
table  shows,  is  somewliat  remarkable,  and  is  scarcely  what  one 
would  expect,  considering  the  close  anatomical  and  functional 
relation  of  these  parts." 

Etiology. — Renal  cancer  prevails  at  t'wo  distinct  epochs  of 
life — in  early  childhood,  and  in  adnit  age.  During  adolescence' 
the  liability  to  it  sinks  to  a  minimum.  Children  under  four 
years  of  age  appear  esix;cially  liable  to  renal  cancer :  1 6  out  of  53 
casoB  occurred  at  this  early  period  ;  thrce  others  between  seven 
and  tea  years:  the  remainder  were  distributed  almost  equably 
between  the  agt«  of  nineteen  and  seventy.  The  annexed  table 
shows  more  exactly  the  relation  of  age  to  the  fre(|uency  of  reual 
cancer: — 


: 


10  children 

0-1 

1-2 

JTS. 

S-3 

yw. 

3-4 

yra. 

7-8 

10 

yts. 

1 

4 

6 

6 

2 

1 

29  adullaf  ,     . 

19 

yra. 

20-30 
yrs. 

_    ^__ 

6 

30^-40 
yrs. 

4<i— 60 
yrs. 

50—60 
yra. 

flO— 70 
yr«. 

Above 

70  yra. 

1 

4 

8 

7 

r 

1 

The  male  sex  is  considerably  more  liable  to  renal  c^mcer 
than  the  female.  Fiily-two  cases,  in  whicli  the  sex  was 
distinguished,  supplied  37  males  and  15  females.  The  pre- 
ponderance of  the  male  sex  is  not  so  great  in  cbildliood  as  in 

*  While  thete  psffM  vero  undergoing  reriiion,  I  bid  sn  opporttmity  of 
exiimining  h  mnn  (ift.  40)  who  died  at  the  Royal  rofiriDiiry  with  exten< 
ftWe  c&Dcer  of  the  stoiuach,  oombiiied  with  primary  cuicer  of  the  right 
kiclDcy.  The  Intier  organ  was  vbuUjr  iMnvrrted  ioto  an  eDC«phalotd  mau. 
I  could  not  dQt«ct  any  traces  of  wereiliig  etraciure  in  it :  the  man  was  loiDft- 
wbal  aoiallcr  than  the  ualunil  kidney,  ftud  about  the  samo  shape.  The  left 
ktdnny  wa*  qatto  healthy,  and  greatly  hypertrophied.  The  right  ureter  was 
porrioui,  but  shrunk  to  alwut  half  ita  uiaal  siw.  The  left  ureter  vaa  witat- 
«kat  more  eapaciaua  thui  natural.  The  right  supra-reual  eapEule  was  wholly 
concerted  into  a  cancoroua  maaa.  There  was  very  extensive  cauc«rni8  dtBcaw 
^in  nodtilisl  of  the  liver,  and  of  the  vertehml  glands. 

t  In  aix  adults  tkf  exnot  nge  is  not  gireiu 
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adult  age.    Of  18  children,  11  Tvere  boys  and  7  girls  ;  of  Zi 
adults,  2*)  were  men  and  only  8  women. 

The  exciting  canee  of  renal,  as  of  other  cancers,  is  wrapped 
in  obscurity.  In  a  few  instanci*,  a  blow  or  a  fall  on  the  loini 
was  the  immediate  precursor  and  HUj^Kwed  eaose  of  the  ftnt 
symptom;  but  the  disease  had  douhtleas  been  already  in 
existence  before  the  accident,  thongh  concealed.  In  a  caM 
mentioned  by  Manzolini  (Schmidt's  Jahrb.  B.  94,  p.  74),  e  boy 
was  kicked  in  the  left  side  ;  this  was  followed  by  hfematnria 
for  fourteen  days.  Shortly  after,  a  swelling  appeared  in  th« 
left  loin,  which  eventually  proved  to  be  an  encephaloid  growlii,^ 
of  the  left  kidney.  ■ 

Symptmn*  and  phy»iral  su/ns, — The  distinctive  syroptoms  ot^ 
primary  cancer  of  the  kidney  are  : — Uimmtr  in  the  ahdomtn  and 
hematuria.     In  every  case  in  which  the  diBcase  was  the  deter* 
mining  cause  of  deatli,  one  or  both  of  these  s^'mptoms  wcro 
present,* 

Alvlotninnl  turaonr  is  by  far  the  most  constant  sign  of  renal 
cancer,  and  usually  the  earliest  one  noticed.  Oat  of  52  cas^s 
there  were  only  2  in  which  a  distinct  intumescence  could  not 
be  felt  in  the  site  of  the  kidney  or  thereabouts  ;  and  in  both 
of  the»e  there  was  htematuria.  In  the  remaining  50  cbma  a 
tumour  was  easily  ascertained  to  exist  in  the  abdomen  ;  and  in 
all  but  two  it  was  of  such  size  and  prominence  that  it  could 
not  escape  Uic  most  cursory  examination.  It  is  noteworthj 
that  in  all  the  children  a  large — nearly  always  an  enormou^^ 
tnmonr  existed. 

The  tumour  presents  itself  first  in  the  anterior  lumbar  region, 
between  the  margins  of  the  ribs  and  the  criBta  ilii ;  it  then 
grows  forward  to  the  umbilicus,  upwards  into  (he  hypxJion* 
driuiu.  and  downwards  into  the  iliac  and  inguinal  regioua  :  in 
extreuie  cases  it  (ills  the  entire  belly.  Tl)e  tamoor  may,  or 
may  not>  be  covered  with  a  ramification  of  enlarged  saperflcial 
reins.  Tlio  colon,  and  sometimes  a  portion  of  the  small  intoa* 
tines,  lie  in  front  of  it.    This  position  of  the  colon  famiahas 


*  Lcbert  tUtea  that  lie  bu  known  «n  liutoBM  In  vfaiob  tk«  timw  nm  a 
Utciit  ciiun*  throiinboat  :  tai  bo  d'lOi  aoi  u^  vbcUMT  in  thftt 
rtual  diMmM  WM  (vatlj  the  otuM  <tf  dwuk 
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an  important  dingnostic  mark  of  all  renal  tnmours.  Percussion 
over  the  tnmoor  is  dull,  except  where  the  colon  intervenes.* 

To  the  hand  tlie  tmuoui*  feels  smooth  orirrej»iilarly  lobulated, 
with  rounded  obtuse  maririns.  The  lobulations  are  often  of 
unequal  hardness,  and  a  deceptive  sense  of  fiuctuution  majr  be 
felt  iu  places,  or  in  the  tiunour  generally.  In  LangstafTs 
case,  a  distinct  and  ]>eL-5i»iL'ut  jjulsation  was  {)crccptiblc  in  the 
tumour  ;  and  a  siiuihu-  phenotiienon  was  noted  in  Bristowe's 
oaae  (Med.  Times  and  Gaz.  1854,  iL,  395).  The  fixity  of  the 
growth  is  usually  a  marked  characteristicf 

The  second  symptom  in  importance  is  hsematoria.  Details 
on  this  point  are  suppHed  in  49  cases.  Of  these,  25  exhibited 
no  trace  of  ha^raaturia  throughout  their  entire  course.  In  2-i 
cases  there  was  htematuria  ;  but  in  4  of  these,  there  existed 
other  possible  causes  for  it  than  renal  cancer  (calculi,  Bright's 
disease,  external  violence).  These  figures,  even  with  this 
abatement,  do  not  sufficiently  express  the  danger  of  relying  too 
strongly  on  hrematnria  as  a  sign  of  renal  cancer.  In  3  instances 
hasmatnria  oc^^urrod  only  for  a  few  weeks  at  the  beginning  of 
the  complaint,  and  then  altogether  ceased — the  urine  there- 
after continuing  normal.  In  one  cp>  there  was  hematuria  for 
a  short  period  at  first,  and  none  uuring  the  remaining  four 
years  of  life.    In  other  coses  hematuria  did  not  appear  until 

*  TliiB  poniion  of  the  colon  waa  not  discuTercd  in  ftU  the  eases — gencmllj, 
no  ilonht,  from  defectire  exainiaation  ;  bnt  in  ionia  cm—  th«  detection  of  thft 
gnl  may  prove  difficult,  from  its  being  oompreaBed  betwoeo  the  taiuoor  nod 
»bdomli»l  wall,  mnd  emptied  of  flktoB.  In  donhtfol  oases,  it  might  be  of 
Mrrioe  to  tnj»t  air  per  rectum,  in  order  to  inflate  the  eollapacd  gnt. 

The  fullowiog  reiuarks,  by  Orij^hi,  deserve  to  be  borne  in  mind  in  searofaing 
for  tuDDOura  of  ttic  kiducy  : — "  In  thoM  diMaaei,"  be  kji,  '*  in  wbioh  it  (the 
kidney)  must  rapidly  iocreiuies,  the  enlaroeroent  Bbowi  itself  much  more 
towards  the  anterior  part  of  the  abdomen  than  tovardi  the  loini,  not  only 
because  the  firm  elrnctun!  of  this  part  is  more  oalcnlatod  to  eoDoenl  a  tamour, 
bat  alio  becanae,  in  the  other  direction,  it  ueeta  with  less  immediate  resist* 
uoe  ;  ao  that  it  often  bafipena,  while  we  are  axamininK  tbe  Inmbar  region 
with  tbe  greatest  oare,  and  obtaining  but  a  doubtful  evidenoe  of  fulness  and 
hardneu  by  the  eye  and  by  the  touch,  ftnd  by  careful  comiAriaon  of  tbe  two 
sideB,  ws  can  scarcely  place  the  hand  upon  the  sntcriur  or  even  the  latorml 
part  without  bcc>)ming  at  once  stnaible  of  tbe  existeooe  of  a  distinct  tumour  ; 
and  then,  prubably,  by  pressing  that  turouur  baokwanlf  the  other  baud  cleaily 
infurma  a»  of  iU  oonnecti<^<n  with  the  loin*.**     {\.  c.  1&9.) 

f  In  tbe  "  Lancet**  fur  March  ISth,  ISfiS,  U  an  necunnt  of  ft  ease  of  move* 
able  kidney  afltcted  with  malignant  disease.  The  tuiuoor  was  raislAkeu  for 
u  ovnririn  growth,  and  ofteratioa  for  ite  remoral  cummenced.  The  loleetiaee 
were  all  bthinU  the  tumour. 
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toward  the  last  few  months  of  life— perhaps  years  after 
dotcction  of  a  tumour  in  the  loin.  The  absence  of  hsemAtizria 
eecms  to  de|.)end  ^s'tuerally  on  the  occlusion  of  the  ureterj  either 
by  the  pressure  of  the  tumour  or  the  extenfiion  of  tlie  dieeue 
into  it. 

W}ien  hEcmatnrin  is  present,  it  is  a  sign  of  very  great  Tata^ 
and  its  churattter  and  featnres  deserve  attentive  study.  Aa  a 
nile,  it  is  irre^ilarly  intermittent  and  profuse.  It  recnn  at 
intervals  of  a  few  days  or  weeks,  nsnally  withont  any  a|^x^ 
ciable  cansc.  The  tumour  is  not,  of  course,  insensible  to 
external  violence  :  and  in  more  than  one  instance  a  blow  or  foO 
on  the  loin  has  been  the  immediate  precursor  of  the  appeanuioe 
of  blood  in  the  urine.  In  sonte  cases  the  hicmon-hage  is 
excess! ve,  and  followed  by  rapid  anoimia  and  exliaustion,  thoogb 
this  is  rare.  Oencrally  tlie  loss  of  blood  is  moderate,  soin 
times  insignificant,  and  requiring  the  microscope  for  it*  d 
tion.  The  formation  of  clots  in  the  bladder,  and  their  iroftactio 
in  the  urethra,  is  sometimes  a  source  of  severe  suffering,  aad 
occasions  excessive  irritability  of  the  bladder. 

Other  changes  in  the  composition  of  the  urine  are  sometium 
found,  but  they  are  wot  distinctive.  Of  course^  albumen  always 
exist*  in  the  urine  when  it  contains  bloc»d  ;  more  rarely  alba- 
niinuria  occurs  indc'iK.'udeutly  of  haemaluriii,  from  gcaoine 
ISriglit's  disease,  aifuctiug  either  the  exempted  portions  of  tJha: 
cancerous  kidney,  or  the  op[iosite  organ.  Not  un&eqaentfyi 
epithelial  cells  from  the  pelvis  of  the  kidney  and  ureter 
found  in  the  urine,  mixed  with  tiic  bkx)d. 

The  presence  of  cancer  cells  in  the  urine  is  a  sign  which; 
usually  fignres  prominently  in  the  catalogue  of  s}Tn{»toms 
renal  cancer,  but  ite  value  is  very  doubtful.  In  all  the  later 
discs,  especially  where  there  was  htemataria,  the  urine  was 
carefully  examined  for  cancer  cells,  but  without  succoftS. 
Ro&enstein  mentions  a  case  in  which  a  cancerous  villus  was 
actually  found  projecting  into  the  ureter,  yet  no  cancer  colla 
could  he  detected  in  the  urine  during  life.  It  is  by  no  mcana 
an  easy  matter  to  identify  cancer  cells  in  the  urine,  in  ron< 
R-<]uenc«  of  their  similarity  to  the  tnmsitional  opithclinm  o 
the  pelvis  and  ureter.  It  must  be  further  rcmcmbGred,  that 
any  cancer  cells,  which  could  find  their  woy  into  the  arino,  moit 
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have  escaped  from  parts  of  the  gn'O'^'^^i  which  were  broken  down 
and  degenerated  ;  and  to  identify  characteristic  forms,  in  the 
ichorons  detritns  even  of  an  external  cancer,  is  more  than  I  have 
ever  sncceeded  inaccomplifthin«' :  how  mncli  greater  the  difficnltj, 
when  that  detritns  has  l)€en  further  disinte'Tated  by  tlie  action 

o  * 

of  the  nrine  ?  In  two  eiamples  of  renal  cancer,  with  ha^mattuia, 
which  I  have  had  an  opiM^rtunity  of  observing,  rejMjated  and 
carefnl  examination  of  the  urine  failed  to  dlBcover  the  presence 
of  cAncGT  cells.* 

The  other  symptomB  which  have  been  noted  in  cases  of 
renal  cancer  arc  less  distinctive  and  constant  than  tumour  in 
the  abdomen  and  hjcmaturia.  The  most  important  of  them  is 
pain  in  the  h3T>ochondrinm  and  loin.  This  is  sometimes  an 
early  symptom,  and  may  show  considerable  severity.  The 
pain  is  commonly  intermittent;  it  shoots  dovsn  in  the  course  of 
the  ureter  to  the  inside  of  the  thighs.  It  does  not  ajipcar  to 
l>e  ever  associated  with  retraction  of  the  testicle.  Pain  is, 
however,  wholly  ubficnt  for  lon*(  periods  in  a  large  number  of 
cases  ;  the  tumour  itself  may  be  perfectly  painless  on  handling, 
and  give  no  inconvenience  except  from  its  weight  and  size. 

Gastric  symptoms — nausea,  vomiting,  anorexia — are  common ; 
and  in  several  cases  they  were  noted  among  the  earliest  symp- 
toms. In  other  cases,  again,  none  of  tliesc  existed :  tlie 
appetite  was  excellent ;  in  four  cases  (all  children)  it  was  even 
voracious. 

The  general  health  varied  exceedingly.  In  the  majority  of 
casea,  rapid  enuiciation  took  place,  going  on  at  lengtli  to  an 
extreme  degree,  with  Mling  strength,  and  yellowish  discolora- 
tion of  the  skin.  In  other  csAes^  many  months,  and  even  year» 
(in  adulte),  passed  over  after  the  detection  of  the  tumour,  before 
the  health  seriously  gave  way. 

The  canceruns  tint  is  not  often  uicntioned  in  the  list  of 
gymptoras,  but  this  may  have  l>eeii  from  the  brevity  of  many  of 
the  reports. 

The  bowels  are  generally  disordered  when  the  tnmonr  attains 

*  Kr.  Hoore  bellerei  that  be  looncded  in  idrntifying  ennoer  crlU  io  the 
tirlne  drawn  after  death  from  the  blurldfr  nf  a  mnn  in  whnee  ktdn^yit  cnnceroiui 
ftodiJea  vera  fonnd  ;  bnt  hia  descripticin  ratber  accordi  with  the  appcanutcea  of 
the  epithelial  cells  whicli  are  aln^njs  fac)>  detAched  from  the  veaical  uncoua 
membrane  alter  deaUi.     (Mud.  Obir.  Traoo.,  xxxr.  4dtf.) 
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a  large  size ;  diarrhcea»  or  obstinate  eonstipation  prevaiU  ; 
the  two  conditions  alternate. 

To^rards  the  later  periods,  anasarca  of  the  legs  ofton  acta 
and  it  may  even  extend  over  the  whole  hody,   Sij^s  of  ■ 
tionol  irriUitiou  also  preecnt  themselves,  and  become  |h  :  u 

Life  is  at  length  worn  out  by  gradual  exhaustion  of  the  vi 
powers  :  somctunes  death  is  more  suddenly  induced  by  rupture 
of  the  timiour. 

"When  there  is  no  htematuria  the  urine  is  commonly  normal ; 
the  healthy  kidney  becomes  hypertrophied,  and  ]>crfonns  doable 
duties.    In  no  instance  did  unemic  symptoms  arise. 

The  duration  of  the  disease  from  the  first  appearance  of 
symptoms  to  the  fatal  termination  varied  extremely.  The 
duration  was  much  shorter,  as  mi^ht  have  been  anticipAted,  in 
children  than  in  adults.  Among  the  former,  14  cases  are  araO* 
able  for  comparison  :  the  mean  duration  was  between  aevcQ 
and  eight  months  ;  the  minimum  was  ten  weekg,  and  the 
maximum  "over  a  year.'*  In  adults  (20  cases  avaUable)  tho 
disease  continued  on  an  average  two  and  a-half  year«  ;  the 
extremes  ranged  from  five  montlis  to  seven  years  ;  8  died  under 
the  twelvemonth,  7  under  three  years,  1  survived  four  year^  S 
six  years,  and  1  soveu  years. 

These  numbers,  as  well  as  those  having  reference  to  Uie  a^pe 
of  the  patients,  disagree  with  the  statements  current  in  books: 
and  some  of  the  numerous  errors  in  the  diagnosis  of  renal 
cancer  may  be  traced  to  mistaken  impressions  as  to  the  pr«> 
vailing  age  and  survivorship  of  patients  so  affocted. 
sujiposition  of  Walslie,  indorsed  by  Lebert,  that  canoer  of  tha 
kidney  runs  a  more  rapid  course  than  other  internal  caucerSi  k 
not  only  unsupported  by  these  larger  numbers,  but  the  eiiutrary 
is  clearly  ci^tablishcd,  namely,  that>  as  a  rule,  death  is  longer 
delayed  in  renal  cancer  than  in  primary  cancer  of  any  other 
internal  organ.*    The  reason  of  this  tolerance  must  be  looked 

*  The  me«u)  dumtion  of  cancer  of  tb«  pjWnu,  aMonliog  to  Mh»  cemfaiaad 
lUUaliai  uf  Lelwrt,  Uerricb,  nud  Pop[s  iDd  VftlteiXf  it  urnier  ftymr  :  PMt  nf  71 
eMea>  48  dieJ  witbiD  the  7eftr,  and  iLaovi  all  tht  miftiudrr  r' 
two  7e&n.     The  mAJoritjr  of  bepfttk  caaevrt  Urmlnftio  i>rt)U< 
noatbi  — ecrtaial;  umUr  n  year  ji«e  Ktibler,  pp.  SO;*,  37<i).    ^^  aikii*  •  -^uutaioi 
tbc  tui'ftD  dtinitinn  of  mitccr  of  lb#  lung^i  At  13''2  mrnlha  (1.  C  p.  S4>) ; 
he  Uaukt  oauctir  uf  iho  bnin  riuelj  UsU  OT«r  »  jur  ^/^lU.  jk  4>4). 
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for  in  the  duplication  of  the  organ,  the  facility  with  which  one 
kidney  undergoes  n  compensating  hypertrophy  when  its  feUow 
is  diHabled,  and  takes  upon  it  the  work  of  the  pair  ;  also  the 
free  room  for  enlarjjemcnt  which  is  afforded  in  the  lumbar 
region,  and  the  compamtively  innocuoas  effects  of  displacement 
on  the  abdominal  organs. 

The  following  examples  will  serye  to  illofitrate  the  chief 
features  of  the  disease  : — 


Camm  J.— Primary  Cancer  of  the  Right  Kidntyt  and  of  the  LymphaHe 
Glcmda  in  Uu  /Tihig.  Stiondary  Cancer  of  t/u  Lwer,  It/t  Lung,  and 
tuprxt-rcital  Capsule.     {Prom  tiu  notes  uj  Dr.  iZmaudl.) 

Hannah  Hilton,  nt  50,  a  married  woman,  who  had  borne  children,  tlis 
last  from  eight  to  nine  years  ago,  cuuiied  to  laonstraate  six  years  ago. 

She  flnt  noticed  a  small  and  hard  tumour  m  the  right  iliac  space  two 
years  sIdcc,  which  made  rory  little  progrods,  and  gave  no  pain  or  incon- 
Tonieme  for  many  months.  She  carao  niider  treatment  in  the  curly  part 
of  Decumbrr,  1845,  for  a  chronic  diarrhoea,  which  had  for  some  time  past 
liafflod  all  remedies  The  ovacoations  were  most  copious,  of  a  dirty  olive 
colour,  passed  without  pain,  or  accomponiod  with  tormina.  This  ulti- 
mately yielded  to  the  sul^ihate  of  copper. 

I  firat  ozamined  the  tumour  about  twelve  months  of^.  It  was  pninlesa, 
hard,  and  not  btg;^r  than  a  fcetal  head,  rising  a  little  out  of  the  right 
pelvic  region.  About  a  month  from  this,  the  tumour  began  to  be  painful 
and  to  increase.  A  feeling  of  crumpling  parchment  was  notiood  at  its 
inner  and  lower  portion.  Shortly  aft<Twards  it  be^on  to  extend  upwuMsand 
backwardn,  in  the  direction  of  the  loiu  ;  there  were  Hying  pains  also.  The 
uterus,  exomiaed  maimally.  was  found  free  from  tlie  tumour,  and  appa- 
rontly  healthy.  Tlio  culuur  of  the  skin  was  somewhat  dirty,  and  this, 
togetlier  witJi  the  crumpling,  were  thought  anfficicntly  suapiciouit  to 
warrant  a  belief  that  the  real  nature  of  the  disoaae  was  malignant  degtrne- 
ntion  of  the  right  orary. 

I  now  lotit  sight  of  the  case  until  three  weeks  prior  to  death«  when  I 
diiioovcrod  tluit  the  tumour  hod  gradually  extended  itself  backwards,  and 
tlut  four  weeks  ago  it  began  rapidly  to  grow,  and  spread  in  all  directions, 
causing  grcjit  pain  and  watchfulness.  The  woman  emaciatol  rcr}*  fojit, 
was  of  a  deep  end  dirty  brown  colour,  had  sunken  eyes,  and  a  loiik  of 
aulTeriiig.  The  nature  of  the  iliaeose  remained  no  longer  doubtful,  fur  the 
nodular  portions  of  the  fungus  hn^mat/xle^  could  be  most  distinctly  felt 
beneath  the  obtlominal  walU  The  feeling  of  crumpUng  was  ni»)  more 
general,  as  also  an  occasional  gnrgling  as  of  air,  in  the  iutestiues.  There 
hsd  been  no  uterine  hemorrhage,  no  difficulty  or  pain  in  passing  urine, 
and  nothing  unuonal  in  the  character  of  the  secretion.  Opiates  relieved 
the  iMkin  greatly.     She  died  on  Februai?  17,  1847. 

Ji//t7;«T/.  — Body  greatly  eniuriated.  In  the  abdomen  there  was  a  large 
fuuguid  tumour,  extending  q^uite   across  and  to  the  rij^l  aide  and  loioA ; 
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oUiquctf  orcx  it  ma  tb«  colon,  vfaich  wm  jwttlftlljr  adbvMI^  tt 
w  Miaw  «f  tho  fm&Il  iotostiual  Mds.    Tb«  tmiMnifl'  «nw  Bot  At  sU 
•dhenrnl  to  tbe  interior  of  the  abdomin&l  walb.     The  ateru*  sad  vmica 
wen  quit*  &v»  Crom  &ny  ctunn,  and  were  menl;  boond  togetli«r  vxtfa 
nieiubniioQS  bandsL     The  tnmoar  had  do  pedicle,  a&d  thov^ 
folly  rciuored  there  were  no  c<«nection»  found  other  than 
been  Kt  up  through  peritoDeal  irritation.     The  alpdumizial  cari^  did  Mt 
oootatn  any  dropnca]  effosiuu.     The  entire  ina»  being  retuoved,  togctiw 
with  tlie  liTer*  to  which  it  wu  adherent,  the  right  kidney  wan  raand  m 
entaroly  degenerated  iitto  eni-epbaloid  matter,  and  m  cluvely  inocirponitad 
with  the  tumour,  thnt  nothing  but  a  movt  cairful  dlsaectioa  eoold  iMf<a 
drtaetad  its  tme  uaCuxe.     It  n-ai  enlarged  to  doable  the  nsonl  um%  Uld BO 
TBrtiKe  of  iti  proper  »tractnre  remoionl ;  the  raiili  were  bovercr  fimnd 
entering   the  hiliu,    and    t)ie    supra-renal    capmlek    aleo    affected    whh 
MiMphaloid  cancer,  wajt  iu  ita  usual  position,  and,  in  aise  and  ■hape,  ban 
a  XMSBlbUDCo  to  a  very  largo  cheanuL 

In  the  latge  tumour,  which  appeared  to  hare  its  origin  in  th*)  IjTDfdatie 
glanda  of  the  hilua,  were  some  crsta,  filled  with  a  giumous  mo  iter  or  with 
AMOU'tranaparent  jelly 'like  ^ubetance.  The  great  masa  wasa  homo|{Caana 
and  aoft  cancer,  breaking  duwu  iu  niiwt  porta,  but  in  Bone  plaoe*  yet  aa 
hard  sa  cheeM.  The  tumour  wtut  roundml,  and  about  four  inchi:s  thick, 
where  it  lay  in  the  loins  on  tbe  right  side,  and  gndually  became  mora 
thin  toward  tbe  left  margin,  where  it  dipped  Iwueatii  the  ctoinarh,  too* 
monding  th«  aorta  and  vena  cava,  in  one  ]x)rtion  of  whloh  immrmM 
matter  wsa  founiL     The  extreme  breadth  of  the  tuinuur  waa  nine  inehM. 

Tbe  lower  margin  of  ihu  liver  w«a  canceruub  uhera  the  tumoor  cuna  !■ 
contact  with  it,  and  some  other  email  cancerous  tubeni  wtre  found  on  iti 
mirrarr.  The  gall-bladder  contained  many  calcnli.  Ou  the  surface  of  th« 
Inwer  lul>c  of  the  left  lung  were  several  tubera,  and  one  ae  loige 
apple.  The  heart,  left  kidney,  splotm,  right  lung,  and  other  pcita 
healthy,  and  free  from  oil  tmccH  of  ditfeasa. 


Cask  II.— £normoia  maiiyn<ml  dUfOM  of  tk*  ^ft  kidnqf.     (Lantttt 
186ft,  /.  «26.) 


J.  B.,  aged  six  yests,  wae  admitted  into  the  Uiddleatx  Hospital,  lader 
Dr.  Hswkina,  Hay  29,  18£5.  J.  B.,  bora  of  healthy  panmta,  was  one  of 
a  family  of  ten  I'hildren,  of  which  five  wnre  still  living,  the  othrrv  having 
died  uf  acute  infantile  di.^.is^'ft.  ^lien  the  rhUd  waa  six  weeks  old  his  mothel* 
nnticed  that  both  left  extremities  were  lai^c^r  tlmn  the  right  ;  tho  skin  wu 
looser,  and  the  raut>cles  she  described  as  being  leee  firm  than  thi>e«e  of  the 
opposite  side.  She  waa  ao  struck  with  thti  (litfcrcnoe  tlint  she  i-i)Uf»uItcd  a 
mcMlicul  man  about  it.  At  three  ycar>)  of  age  the  i-hild  hud  lifN.piug-cowgli, 
and  shnrtly  after,  mcaales,  hut  he  never  lud  scarlet  fever.  The  aWoiuen,  iha 
mother  bclievps,  wns  always  rather  largiT  tlian  conid  be  cousidcre)!  uaiurai, 
Iwt  this  hi»d  not  Iwcn  to  a  marked  extent.  With  these  excoptiuus,  the 
cliUd  liiid  fair  health  until  the  middle  of  Aprils  IbSo  (six  weeks  befoni 
adnii>(»i(>(i^  when  he  was  suddenly  scixcil  with  sickneas  ;  and  from  hia 
api>eanLncc  the  mother  believed  him  to  be  ver)-  iU^  and  though  far  bvttcr 
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oti  tlio  following  (lay,  so  mnch  so  ss  to  be  able  to  walk  out  of  the  house,  he 
iliii  uut  regain  his  ap[)etite  fur  about  a  week.  Duriug  this  illiie8!i  the 
mother  arcidenUilly  discovt-red  a  tiuiiour  in  tlie  upppr  pnrt  of  \\\v  left  siilc 
of  the  abdomva.  It  thi*u  npjMiarud  to  be  almost  circular,  und  ubuut  two 
inches  in  diameter.  It  was  not  perceptible  to  ihn  eye,  but  itii  lower 
nurpa  could  l>e  distinctlr  fvit ;  it  vraa  very  hnnl,  but  not  pulrifui,  nor  did 
muderftle  pre^iure  cRDse  any  incouvenience.  She  1>cUcvea  that  it  gradually 
incrcoaed  in  sizn  after  she  flnit  discovered,  it,  litl  she  brought  thu  child  to 
the  hospital,  and  during  this  time  she  noticed  that  he  hwl  quite  re- 
gftined  his  appetite,  which  had,  in  fact,  become  voraciouj<,  aud  though  he 
appeared  fatigued  after  moderate  exercise,  he  was  able  to  walk  withont 
effort. 

Si^U  tm  ttdmifwion. — leather  emaciated ;  abdomen  very  much  swollen, 
es]>eciully  on  the  left  side,  where  the  veins  were  enlarged  aud  tortuous ; 
the  left  extremities  were  considerably  larger  tlwn  the  right,  owing  to  the 
Boft  |mrt»  bt-'ing  much  firmer  and  ihe  muscles  np|«treutly  better  developed  ; 
tbere  was,  however,  no  difTerenco  in  length.  Upon  manipulation,  a 
tumour  could  be  fult,  of  somewhat  globulnr  form,  about  three  iui^hus  in 
diameter,  occupying  part  of  the  left  hypochondriac,  left  lumbar,  and  nm- 
bilieal  if^gions  ;  its  lower  margin  was  well  detinetl,  but  its  uppor  boundary 
«ould  not  be  ascertained ^the  dulness  on  pcrtmst^ion,  which  ven't  eomplcte 
over  all  parts  of  the  turaour,  being  there  coutiuuous  with  that  of  the 
■plcen.  The  putient  ate.  drank,  and  slept  well,  was  able  to  »it  np  the 
greater  part  of  the  day,  walked  frc<{Uontly  up  and  down  AtBtA^  and  did  not 
complain  of  pain. 

From  thid  time  the  pntient  continncd  under  abscr\*ation  until  hh  death, 
a  pcrioil  of  nearly  twrlva  months.  The  tumour  continued  rapidly  to  grow, 
until  it  att.:iincd  enormnuH  proiwirtiona.  On  the  1st  of  August,  the  follow- 
ing note  WHu  taken  : — '^llio  tumour  extends  half  an  inch  below  the  urn- 
bilicuSf  and  about  the  some  distance  to  the  right  of  the  mcsian  lino  ;  the 
abdomen  generally  is  much  more  swollen,  and  the  veins  are  much  larger. 
The  patient  walks  about  the  giii^lcn  for  an  hour  or  two  every  day,  and 
though  taking  a  large  ijuantity  of  food,  and  eating  very  frequently,  ia 
daily  becoming  more  cmaciiited.  He  appears  to  Aufler  no  inconvenience, 
except  that  caused  by  the  bulk  of  the  tumour,  the  Inrge  »i]re  of  the  abdo* 
men  being  »iuv;h  as  to  impe*le  progression.  He  complains  of  thirst,  aud 
evinces  a  desire  to  drink  frequently  of  cold  water.  The  Iwwcls  act  with 
n^ularity;  and  the  urine,  which  is  frciiuciitly  voided,  and  in  quantity 
rather  abovo  the  nnlural  standard,  presents  no  abnormal  np|>earanccs." 

The  pvtient  continued  to  go  about  till  September,  and  to  walk  up  ond 
down  one  flight  of  stairs  to  und  from  the  ward  without  assistance.  About 
the  middle  of  the  month,  after  having  sjwnt  Mme  time  in  the  garden  of 
the  hospital,  he  fancied  himself  nnahlo  to  get  back,  and  vt-aa  then  for 
the  first  time  carried  up-staii-s.  After  this,  he  wai  almost  couMtantly  con- 
lined  to  bis  bed.  Tlie  tumour  gradually  increased  in  si/e  until  his  death  ; 
for  some  time  previous  to  which,  indistinct  fluctuatiou  could  be  felt  ia 
some  ]iart»  of  it.  The  abdomen,  about  the  middle  of  December,  mcasnred 
in  circumference  36  inches,  and  at  the  end  of  Man.h  upwards  of  42  inchei. 
For  the  last  two  months  ho  itiffbrod  much  from  dyspncea  i  and  for  tho 
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Ust  UiTM  weeks,  had  constant  orlhopnaea,  and  doily  inontMbig 
tbeleltleg.  TUe  iippetitv,  however,  reuiniiiod  iiiordinat«  till  tk*  Ittt; 
i,nd  tlte  bowels,  which  bud  runtiuued  to  act  re^lirly  till  withia  a  thati 
time  of  hia  death,  had  recently  become  somewhat  cooati]>atod.  U«  muk 
grmdaaliy,  and  died  April  7th,  185«. 

The  annexetl  ddiuiruble  drawing  of  tlie  patieut  wa<  tAkeu  shortly  bcfon 
death,  by  Mr.  J.  Z.  Laureuco,  and  kindly  ^UcmhI  by  liirn  at  viy  di^'posaL 


Tift.  M.  £t4(iru.oua  eaaeor  oi  Um  left  ktdiMr.    Ca-«  of  J.  It,    Vtob  a 
J.  Z.  tAuraUM), 


A^dofunj,  fifty-foiirhonnioftcr  death. — Tho  whole  of  tlw  a>Kfotn«o» «] 
th«  nrtlil  iuKninjiI  rcgi-m,  vran  occupiwl  by  a  Urj^f  gl<i1>iilar  tumPW^ 
antrrinrly  firmly  ndbtTvut  to  thn  )<nrictc%  aiid  covered  by  |H<ritoop(Ui  ] 
l»osU'ri"Tly.  lying  iu  contact  with  th^  pstws  miisi'lc*  ;  lli«  HinnU  inte«txiM» 
were  thrubt  duwu  to  th«  right  jngiitiml  rf^pitn  ;  the  s)ilef*ti  and  liver  mn 
driTon  upward*  into  the  thorax  :  tbo  whoU  of  lb*  tnuurerae  coUm  vw 
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firmly  adherent  to  the  tnraonr ;  And  a  portion  nf  the  t1e5teonding  colon, 
whii'-h  ran  ftlung  the  front,  wns  For  a  short  (Jistmice  imb^dtled  in  it.  The 
tQin<iur,  when  roiuuved  from  the  body,  weielied  thirty-one  pounds.  Tracei 
of  kiduuy  structure  could  be  recognised,  as  if  apreotl  out  over  the  entire 
Bohitiince  ;  lar^^o  mastai  of  medullnry  Cftucor  were  visible  on  its  surfkce. 
Ujion  section,  the  centre  was  found  to  be  occupied  by  sevorid  ]»uiIb  of 
dark,  thick  fluid,  HoAtin^  in  which  were  aeveral  fraj^ents  of  the  broken- 
down  caiiccroua  raww  ;  the  more  solid  portions  varied  in  conairitence  from 
th&t  of  firm  medullary  cAncar  to  gelatinous  matter  in  a  semi-fluid  state, 
large  mt«tae»  of  it  being  found  in  every  stage  of  (iygeneriitiou  ;  the  kidney 
on  tlie  opposite  side  was  ninch  enlarged.  Ko  cancerous  deposit  was  found 
in  any  of  the  other  viscera.* 

Diagmnn, — "We  have  seen  that  in  nearly  all  cases  of  primary 
cancer  of  the  kidney,  a  palpable  tumour  exists  in  the  flunk. 
If  proftiac  hffimnturia  co-exist  with  such  a  tumonr,  scarcely  a 
donbt  can  remain  ns  to  the  scat  and  nature  of  the  diseaacf 
But  when  there  is  no  hiematuria,  the  dia^osia  becomes  moi*(f 
difficult ;  indebd,  there  is  scarcely  any  morbid  condition  which 
has  been  so  frequently  misapprehended.  Renal  cancer  has  been 
generally  mistaken  for  enliirgeraent«  of  the  snrropndinj^  organs 
— of  the  liver,  spleen,  ovar}%  or  uterus ;  but  sometimes  for 
ascites,  aneuiism  of  the  aorta,  or  perinephritic  abscess.  It  has 
also  been  mistaken  for  tumours  of  the  kidney  of  a  different 
ohnracter — for  pyonephrosis,  hydatids,  cystic  degeneration,  and 
hydronophroflis.  Some  of  these  errors  were  doubtless  un- 
avoidable ;  but  most  of  them  arose  from  an  im^icrfect  know- 
ledge of  the  diagnostic  marks  of  renal  tumours,  and  from 
the  undue  weight  attached  to  the  absence  of  heematuria.  As 
a  positive  sign,  associated  with  abdominal  tumour,  hfema- 
turia — profuse,  spontaneous,  and  recurrent — is  of  the  highest 
significance  ;  but  its  absence  aiguifies  comparatively  little.  In 
more  than  half  the  cases  collected  by  me,  hapmatnria  was 
wholly  absent  from  first  to  last ;  and  in  those  cases  in  which 
'heematuria   was   noted,   intervals   of  many  weeks  or  months 


*  Some  further  parlicnUrs  of  the /)'M^morf«}M  appearancca  in  this  cue  are 
supplied  \iy  I>r.  Van  der  F»vl  (i'atli.  S"C.  Trans.  yoI.  viii.). 

t  Thf  cu-ezistti&ce  of  these  tro  B.nuptoms  ii  not,  howerer.  aito^u/WydiafDOBtid 

of  reaal  cancrr.     In  a  case  uf  euormuua  cQlargcmciit  of  the  spleen  (leneoey- 

ihsemlc)  reooDtly  in  the  Maiioheiit«r  Infirmary,  there  was  profuse  IffmatunA  fur 

iveml  days.     After  deulh,    »»me  months  lubseqaeull;,    the   Liiloejs  and 

■bkidder  were&und  pertecUy  healthy. 
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elapsed  in  several  of  them,  during  which  the  urine  was 
normal 

In  those  numerous  cases  therefore,  in  which  the 
derives  no  iielp  fn)iii  the  cxuniinution  nf  the  urine,  he 
rely  on  his  skill  to  ascertain  the  anatomical  rclatioos  abH 
nature  of  the  abdomlual  tumour.  In  prosecuting  this  inqoiiy, 
he  will  especially  endeavour  to  eliminate  tumonrs  of  the  linr, 
spleen,  and  ovaries — these  l>cing,  from  their  comparattre  fi»* 
qnency,  the  most  likely  to  lead  astray. 

If  the  intumescence  occupy  the  right  side,  it  mar  be  distin- 
guished from  hepatic  tumour,  e8]>ecially  when  not  very  h 
the  possibility  of  tracing  its  upper  limits  below  the 
the  ribs  ;  the  side  of  the  hand  can  generally  be  so  inserted  at 
edge  of  the  ribs,  that  the  tumour  can  be  clearly  felt  to  lie  bcl 
it^  and  the  liver  above  it.  Along  this  line  a  coil  of  in) 
usually  lies,  and  yields  a  tympanitic  sound  on  percnssiou.  Thi 
sign  is  lost,  however,  when  ilie  renal  growth  contracts  adbosioi 
to  the  under  snrfnee  of  the  liver;  also  when  it  projects  dis- 
proportionately into  the  right  hypochondrium,  and  di&plaoe* 
tlie  right  lobe  of  the  liver.  Wlien  this  is  the  case,  OBsiatanoe 
may  be  obtained  by  feeling  for  the  thin  margin  of  the  liver  ai 
it  lies  applied  to  the  abdumiual  wall.  Another  ini2X}rtant  n| 
in  such  a  case  ia  the  position  of  the  colon.  Hepatic  Itmu 
have  no  intestine  in  front  of  them  (unless  there  be  nialpoAiti 
of  the  viscera),  and  yield  a  dull  note  over  their  entire  suriSMiibj 
Renal  tumours,  on  tlie  other  hand,  have  the  a&cending  ooI< 
in  front,  parsing  obliquely  from  below  upwards  and  ta 
left ;  and  the  passage  of  flatus  along  the  gut,  or  the  clear 
cu^sion  note  over  it,  will  rarely  fail  to  detect  its  positioti. 

A  splenic   eulurgemeut  is  distinguished  by  the   follow] 
signs : — absence  of  the  descending  (rulou  in  front ;  its  n; 
somewhat  thin,  borders  (not  rounded)  ;  its  extonsion  np\ 
under  the  ribs  ;  its  mobility  ;   gi'iiorully,   a  tynifianitic   nocv' 
is  obtained  in  tl^o  extrome  left  lumbar  region  ;  often,  oo 
deep  percussion,  a  bowel  sound  is  (>erccived  through  ita  snb-^ 
stance,  which  ia  not  thick  (a   renal   tumour  is  aWlntelj 
dull  on  the  deepest  percussion) ;  antecedent  history  of 
or  rcmitlent  fever,  or  evidence  of  Icucoe^-thatmia  on 
tion  of  the  blood ;  the  direction  of  the  oolargemtal  ia  dovm* 
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ward6  and  inwards  to  the  epigafitrium  oiid  umbilicus^  and  not 
toward  the  iliuc  fossa.  It  aUo  rises  higher  toward  the  axilla 
than  a  renal  growth.  When  the  latter  rises  from  the  npper 
and  fore  part  of  the  kidney,  and  pushes  forwards  and  upwards 
rather  than  downwards,  the  diagnosis  becomes  very  ditficult, 
and  depends  mainly  on  the  absence  or  presence  of  the  colon 
in  front  of  the  enlargement,  and  hints  derived  from  the  pre- 
vious history,  or  the  state  of  blood  on  microscopic  exami- 
nation. 

When  the  tumour  presses  forwards  and  downwards  toward  the 
nmbilicns  and  the  pubic  and  iliac  regions,  it  is  apt  to  bo 
mist-aken  for  ovarian  tumour.  The  commemorative  symptoms 
may  here  yield  valuable  information,  though  tlie  statements  of 
patients  on  such  points  are  always  to  be  accepted  with  reserve. 
An  ovarian  growth  begins  in  the  iliac  fossa,  and  ascends  ;  a 
renal  growth  be^ns  in  the  flank  between  the  ribs  and  the  crest 
of  the  ilium,  and  descends.  An  ovarian  tumour  has  no  bowel 
in  front  of  it,  and  the  bowels  are  pushed  into  the  lumbar 
region,  where  a  clear  sound  can  be  elicited — exactly  in  the  spot 
whore  the  dulncss  is  most  complete  when  the  tumour  arises 
from  the  kidney.  This  last  sign  also  sen-es  to  distinguish 
uterine  from  renal  enlargements. 

An  encephaloid  kidney  can  only  be  confounded  with  ascites 
when  it  is  extremely  soft,  and  fills  the  entire  abdomen.  The 
two  conditions  may  be  distinj^uiKhcd  by  the  circumst^mce,  that 
in  ascites  hofJt  flanks  are  dull,  whereas  in  renal  tomour  one  is 
dnll  and  the  other  resonant. 

When  the  tumour  has  been  satisfactorily  made  out  to  be 
connected  with  the  kidney,  there  still  remain  difficulties  in 
deciding  its  nature.  Malignant  growths  generaUy  give  a 
distinct  impression  of  their  solid  structure.  This  distinguishes 
them  from  hydatid,  purulent,  and  hydronephrotic  cjrsts ;  but 
the  consistence  of  the  tumour  is  often  very  di/ficnlt  to  appre- 
ciate :  if  it  be  small  and  dcejvseated,  and  the  abdominal  walls 
tliick,  the  sense  of  fiuetuation  in  a  fluid  cyst  may  be  exceed- 
ingly obscure  :  on  the  other  hand,  encephaloid  tumours  some- 
times yield  a  quafii-fluctuation  which  ia  very  deceptive.  In 
these  driubtfiil  cases,  tlie  presence  of  pus,  or  blood,  or  hydatidi 
in  the  urine,  of  rigors,  of  nephritic  colic,  or  of  cancerous 
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cachexia,  supplies  liiuts  which  incline  the  jadgnient  in  this  or 
in  that  direction. 

Prognosis. — The  ultimate  termination  is,  of  coarse,  almn 
fotal.  Tn  judging  of  the  probable  simivorBhip  of  the  snbjectf 
of  renal  cancer,  the  age  of  the  patient  is  of  great  importance; 
the  mean  duration  of  the  disease  is  at  least  three  times 
great  in  adnlts  as  in  children.  There  is,  howerer,  nothing  I 
exact  proportion  observed  in  this  rc8[»ect.  In  a  girl  of  twentr 
one,  whose  case  is  described  by  Longstaft^  Llie  disease  lasted 
(with  ha>maturiu)  for  six  years.  Contrary  to  what  might  hare 
been  expected,  the  occurrence  of  liasmaluria  does  not  appear  to 
hasten  the  tinal  catastrophe:  the  mean  duration  '\a  ahnost 
exactly  the  same  in  the  hfl?morrhagic  cases,  as  in  those  in 
which  the  urine  was  throughout  normal. 

The  disease  appears  in  some  cases  to  become  dormant  for 
while,  making  no  appreciable  jirogress  for  many  months.  1 
an  instance  of  this  kind  i*ecorded  by  Dr.  Brinton,  tlic  stationaiy 
condition  (which  Dr.  B.  had  tlatterod  himself  might  pass  in 
permanent  obsolescence)  came  suddenly  to  an  end,  with  deatli' 
of  tlie  patient,  through  copious  hiemorrhago  into  the  tomotif 
(Brit.  Med.  Joum.,  June  lath,  18f)7). 

TrtninmiL — The  management  of  a  disease  Bo  hopeless  is  a 
melancholy  duty.  \Mien  the  tumour  is  painless,  and  the  orins 
natural,  tJiore  is  little  for  the  practitioner  to  do  beyond  placing 
the  patient  in  fsTourable  hygienic  circumstances.  When  tb« 
tumour  is  tender,  or  th«^  are  signs  of  local  inflammation  in 
its  vicinity,  warm  baths  or  emollient  applications  may  be  nsed 
from  time  to  time.  It  may  be  doubled  wliether  it  is  prudent 
to  interfere  with  a  moderate  ha?matnrin.  The  losses  of  blood 
do  not  on  the  whole  act  disadvoiitageoualy.  "When,  however, 
the  hasmorrhago  bocomca  excessive,  means  must  bo  need  to 
control  itw  Ice  may  be  applied  to  the  tumour,  and  acetate  of 
lead  or  gallic  acid  administered  internally.  The  clots  which 
form  in  the  ureter  and  bladder  sometimes  occasion  the  vn<:tX 
poignant  suflbring  by  blocking-up  the  urethra,  and  causing 
retention  of  urine.  The  impacted  masses  should  be  puahea 
bock  into  the  bladder  by  meims  of  a  catheter,  and  the  coognla 
broken  up  by  washing  out  the  organ  ^vith  warm  water. 

As  the  disease  advances,  severe  constitutional  irritation  sels 
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in,  wliich  requires  to  be  palliated  by  opiate  and  other  anodyne 
medicines.* 


B.— SECONDARY  CANCEUOF  THE  KIDNEY. 

Secondary  cancerous  dejKisits  occur  in  the  Iddneys,  in  the 
form  of  nodules  varying  tvom  the  size  of  a  pea  to  that  of  a 
marble  or  walnut.  Ten  or  twenty  such  nodules  are  not  unfre- 
quently  found  scattered  through  the  cortical  Bubstance  :  the 
iutervcning  renal  tissae  shows  no  sign  of  disease  ;  the  urine  is 
normal,  and  no  jwiin  or  other  s^Tnptora  betrays  their  proscnoe 
during  life.  The  following  case  otfers  an  example,  marked  by 
some  vcr}*  unnsnal  incidents,  of  extensive  cancerous  disease 
of  the  urinary  organs,  invohing  primarily  the  bladder  and 
itfl  vicinity,  extending  thence  to  both  kidneys,  of  which  the 
right  was  undergoing  sacculation  from  compression  of  the  cor- 
responding urctor  by  the  cancerous  mass  at  the  base  of  the 
bladder. 

In  January,  1862,  I  was  roqacj-ted  by  Dr.  Crompton  to  see  with  him  a 
shopkeept^r,  nged  3S,  who  vras  thou  safTering  from  t)irmatunA  awl  jmrulysis 
of  tlie  bladilt?r.  The  patient  gave  the  following  account  of  himwlf;— Three 
years  previously,  without  known  cause,  he  liad  an  attack  of  hafmaturia, 
aocoinpanit'd  with  excessively  frequent  micturition,  pains  in  the  back  and 
buttomofthe  bcHy,  but  without  vomiting  or  retraction  of  the  testicle. 
These  Hymptom.t  paaacd  otT,  ander  medical  trcatraent,  in  two  niontbi,  and 
(apparently  \  complete  recovery  soon  euMied. 

After  an  interval  of  three  years,  during  which  the  patient's  health  cod* 
tinned  in  every  respect  nndtsturbcd,  the  present  attack  abruptly  cnm- 
meuced.  The  patient  woa  seized,  t\x  wr©k»  before  my  visit,  with  violent 
pains  iu  the  luiiia  und  hvpogAatrinm,  accompanied  by  painful  and  excea- 
■ively  frcijueut  micturiti'iu  and  bloody  urine.  All  the«e  itymptoma  caroo 
on  aimuUaneously.  There  waa  neither  sickness  nor  vomiting.  The 
attempta  to  void  urine  were  incessant — every  ten  or  Qfteen  minuted  during: 
the  day.  and  so  constant  at  night  that  the  patient  scarcely  obtained  any 
steep.  Matton  continued  thus  for  three  weeks  ;  the  patient,  meanwhile, 
did  not  keep  hia  bad,  and  ho  attended,  aa  well  ho  was  able,  to  hU  duties  in 
the  btio\u 

But  a  new  train  of  symptoms  now  showed  themsolvea.    The  ineesumi 

*  A  ourinni  case  ia  reported  in  the  Philadelphia  Medical  and  Bnrgical  Re- 
porter for  ISitl,  p.  1'26.  A  man  of  58  had  bad  a  tumour  in  the  ri|:ht  hypo- 
choudrium  fur  hIx  years.  It  wasaapposed  to  be  *'oystic  diaeue  "  uf  the  Uver  ; 
and  his  sni-^eonsdvlilierately  proceeded  to  remove  it  by  operatiun.  The  tnmoar 
{which  weigtied  *Ji  lbs.)  waa acoordiDKly  removed,  butoo  examination  it  proved 
to  be  the  right  kidney,  wholly  converted  into  an  encephaloid  mass.  The 
patient  larrired  fitteeu  day  a. 
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micturition  whs  raooeedcd  by  a  total  ioAbility  to  empty  the  bl&ddfr. 
the  lcj53  and  belly  heipiu  to  swcU  rapitUy.    At  this  coiijuiK-ture  I>r.  C 
toii*6  aid  woa  obtaine<L     Un  exutuuiLug  the  |uticiil  he  foucil  consid 
ascites,  oDOHrca  of  the  lover  i>xlrerailie&,  uid  r«t«-nlioD  of  uiiiie.     Tl 
pints  of  &  sftng:uinolenl  uririo  were  immediately  withdrawn   by  c«tb 
from  the  ilisteiidwl  bladder  ;  the  patient  wua  directed  to  keep  his  bed, 
treated  with  nlkulino  diluents  and  nightly  aodatiTes.     Great  roUof  fr>U 
tills  tnatniciit,  but  tho  patiout  still  continned  unable  to  void  a  drop  of 
urine  siiontuiu^ously,  and  calheti'riHm  had  to  be  practised,  twice  a.  day. 

His  conditioa  at  tho  date  of  my  visit  was  as  follows  : — -There  was 
fxtrcmo  pallor  of  tho  surface ;  considerable  emaciation  ;  no  pj'ivxia  ;  the 
tongue  wiu  moist,  slightly  furred.  The  legs  were  no  longer  a'dematoai* 
but  eon»*iden)bli!  aM-Jtes  still  remained.  The  bladder  was  diatended  almott 
to  tlkc  umbilicus  ;  there  was  uo  pain,  and  tlie  loina  were  not  aeiuiclTe  M 
pressure;  nor  was  there  any  tumour  to  be  ftilt  in  the  renal  region 
raoTPmrnts  of  thr-  patioTit  Wfro  artivo,  and  he  was  chterfvU  and  lively 

About  a  qnart  of  blooily  urine  was  removed  by  ijatheter.     A  IttUe 
blood  rami?  ihrou^li  the  iuAtrnment  first,  then  almost  clear  urine,  and  as 
the  bladder  ht^rRiuc  ciiipty,  thu  urine  ai^ain  bernme  ruddy,    the  laat 
drops  l>ping  alinoKt  pure  blood.    Dr.  Cromitton  stated  that  a  little  bltiedi 
always  folIowMi  the  morning  and  evening  catheterism. 

A  careful  examination  of  tho  urine  yielded  the  following : — It  w&s  fc«! 
alkaline  from  fixed  alkali  (derived  from  medicine);  sp  gra^-  1007 
stfthdiiig,  the  bloixl-corpiwclea  aiibsidcd,  and  farmed  a  rcry  red,  altghi 
clotted  layer  at  tiic  bottom  of  the  xirinu'gUsa.  Under  the  micr<iacrtpe  t 
were  found,  in  nddition  to  the  blood-di&lu,  a  few  coqiuwdes  witli  I'leOi  nut 
—  probably  pale  blood 'corpuscles — but  no  roual  elements— Tii;illipr  epith 
lium,  nor  casts,  nor  any  suspicious  (quasi -cancerous)  cells  of  any  so; 
though  diligently  looked  for.  The  proportion  of  albumeu  was  uo  nioi 
thou  corresjionded  to  the  bloml  presenL 

The    patient   frum   this  time   giadually  but  steadily  improtcd. 
bladder  sluwly  recovered  the  power  to  expul  its  couteuts  ;  theuriue 
lees  aud  less  hloody,  aud  finally  clear,  and  free  from  albumen. 

Eight  nionths  aflerwanis  (August  20,  1S62)  the  patii-nt  wuitwi  on 
He  was  slill  pale  and  thiu.  but  re[>orted  himself  well,  and  hail  for  the  1 
six  months  been  able  to  pursue  bis  avocation. 

1  heard  nothing  more  of  the  case  until  June  22,  1843.  when  I  was 
moned  to  visit  the  same  man  with  Dr.  Nesfield,  under  whose  ciare 
patient  came  after  Dr.  Crompton's  departure  from  town.     I  fuwnd  him 
a  deH|H^rato  comlitiou — emaciated  to  a  skeleton  ;  so  weak  that  he 
not  turn  in  bed,  nor  raise  bis  head  from  the  pillow.     There  wa»  no 
sarca  nor  ascites.     Great  pain  was  complained  of  in  the  right  renal  regioi 
but  no  tumour  or  fulness  existed  there.     The  urine  was  loaded  with  ] 
and  highly  ammoniacal.     Six  days  after,  the  patient  died. 

AuUijmj. — Ou  0[ii^uing  Uiu  alxlunieu  and  jauihing  audo  the  small  in 
tines,  a  cancerous  mass,  half  as  large  as  tliu  fist,  was  fuund  implicating  tbi 
base  of  ibe  bladder,  especially  about  the  entrance  of  the   right  iiret 
Within  the  visruH,  a  soil  sprouting  fungus,  of  tlie  size  of  a  hru's  rgg.  % 
seen  springing  fi-om  the  trigone  ;  it  was  rouuded  iu  ahniKi,  elevated  abo 
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an  inch  nbore  the  lerel  of  the  nincons  membrane,  ant!  very  red.  On  ami 
about  it,  occojiving  the  ine<iu»litie,s  of  its  unrfiice,  lay  a  quantity  of  calca- 
reous or  phosphatic  matter,  deposited  in  irregiiUr  ma,S!M«.  Small  luaaws 
of  a  simtlar  nature  had  been  observed  to  come  away  with  the  urine  for 
some  wpcks  before  death. 

The  right  kidney  was  a  little  larger  than  natural ;  it  felt  flaccid  and 
hollowed.  On  section,  six  cancerous  nodules  na  large  as  marbtea,  and 
sereml  smaller  ones,  were  counted  in  the  cortical  substance.  None  of 
these  were  softened,  nor  communicated  in  any  way  with  the  pelvis  of  the 
kidney.  The  organ  waa  sacculated  to  a  considerable  extent ;  the  p)-TamidB 
were  in  groat  part  absorbed,  and  the  remainder  of  the  renal  structure  waa 
converted  into  a  reddi>h,  leathrry  substance.  The  polris  and  infnmlibnU 
were  much  dilated.  The  ureter  waa  enlarged  to  the  size  of  the  index 
finger,  and  near  its  entrance  into  the  bliidder  its  calibre  was  almost  elfaced 
by  the  cancerous  mass  at  the  base  of  ibo  bladder,  through  whirh  it  jwiswd. 
Broken  frogmoDts  of  calcareoos  matter  lay  scattered  iu  the  dilated  pelvis, 
which,  together  with  the  ureter,  contained  a  quantity  of  urmotu  ammo- 
niacal  pus. 

The  left  kidney  cnntnined  eight  or  ten  noduloa  similar  to  those  in  the 
right.  The  intervening  renal  tissue  was  peifectly  healthy  ;  the  ureter  was 
free,  and  the  pelvis  uudilalod. 

This  case  presented  several  points  of  difficulty.  At  the  time 
of  my  first  visit  the  symptoms  indicated  pretty  clearly  an 
affection  of  the  bladder  :  and  as  no  stone  conld  be  detected  on 
Bonndinn^,  and  no  pus  passed  with  the  nrine,  the  probability  of 
the  existence  of  a  bleedinjr  funjpis  seemed  strong.  The  other 
possibility  was  renal  culculna.  The  previous  history  favoured 
the  latter  view  ;  the  patient  had  recovered  perfectly  from  his 
first  attack  of  haematuria  three  years  before — a  result  quite 
conformable  with  the  idea  of  renal  calculns,  but  much  less  so 
with  that  of  fungus  of  the  bladder.  Then  again,  how  explain 
the  ascites  and  anasarca  ?  They  could  not  be  attributed  to 
the  losses  of  blood  and  hydrtemia  consequent  thereupon,  for 
they  jiasBcd  away  Injlbrc  the  huimaturia  ceased.  It  appeared 
more  likely,  tliat  the  dropsical  symptoms  and  tlie  paresis  of  the 
bladder  were  [companion  phenomena,  of  a  pitraljtie  natnre, 
produced  by  the  rellex  results  of  the  antecedent  intense  irrita- 
bility of  the  bladder,  acting  upon  the  nerves  of  the  bladder 
and  of  the  bloodvessels  of  the  lower  half  of  the  bodv. 
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ly  the  records  of  medicine  a  nnniber  of  CAses  may  be  found. 
in  which  tlie  kidneys  were  the  scat  of  adventitious  growths  cf 
osseous,  fibroiiB,  fibro-fatty,  cartilaginous,  or  glandular  tiseae. 
Generally  8i.teaking»  sach  growths  do  not,  nnless  they  aro  lar^re 
enoiiirh  to  constitute  a  palnable  tumour  in  tlie  abdomen,  fax»- 
duce  any  appreciable  symptoms  during  life  ;  and  thej  offer 
more  of  a  pathological  than  clinical  interest.  They  are  all 
extremely  rare. 

1.  OssfiouM ffroivfhs. — Mention hasalready been madeoftheossi- 
ficiition  which  sometimes  takes  place  in  the  fibrous  septa  which 
separate  the  compartments  of  a  sacculat^id  kidney  (see  p.  S^4). 

Sometimes  a  fibrous  or  cartilaginous  tumour  grows  in  the 
substance  of  the  kidney,  and  subsequently  ossifies,  transform- 
ing a  largo  part  of  the  organ  into  a  bony  mass.  The  tunica 
propiia  has  also  been  known  to  undergo  ossification.  Raycr 
states  that  Dr.  Elliotson  sent  to  him  two  bony  shells 
by  the  ossified  tunica  jiropria  and  pclviB  of  the  kidney 
from  a  man  who  died  with  symptoms  of  apoplexy. 
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2.  Fibrous  and  fibfo-fatty  grotcUi^. — Dickinson  and  Bristowe 
have  cAch  recorded  a  case,  in  which  the  major  jMirt  of  the 
kidney  was  replaced  by  a  morbid  growth,  composed  of  a 
matrix  of  fibrous  tissue,  in  the  interstices  of  which  were  soft 
masses  of  free  futty  matter  unenclosed  in  cells.  In  Dickinson's 
case  the  tumour  weighed  6  lb.  7  J  ot^  and  formed  a  percep- 
tible tumour  in  the  right  h)-pochondrium.  After  death,  a  coil 
of  intestine  was  found  in  front  of  the  tumour,  but  so  com- 
pressed and  empty  that  its  nature  was  not  likely  to  be  recog- 
nised during  life. 

In  the  case  described  by  Godard,  the  lower  half  of  the  kidney 
was  converted  into  a  ]arf(e  mass  of  ordinary  adipose  tissue.  A 
calculus  of  considerable  size  was  lodged  in  the  dilated  pelvis. 
A  somewhat  similar  transformation  is  described  by  Dr.  Uulleti 
Browne,  complicated  with  calculous  pyelitis,  and  renal  fistula 
opening  in  the  left  loin  (Path.  »Soc,  Trans,,  .xiii.  132). 

Adipose  tissue  is,  in  other  cases,  deposited  in  great  quan- 
tity, not  in,  but  a]X)uud  the  kidueys,  so  as  evidently  to  inter- 
fere with  their  functions.  Id  the  museum  of  the  Manchester 
School  of  Medicine  there  is  a  preparation  in  which  a  [)alc  and 
atrophied  kidney  is  enveloped  in  a  firm  investment  of  dense, 
granular,  fibro-fatty  tissue,  fully  an  inch  thick.  The  same 
tissue  penetrates  deeply  into  the  hilus,  so  as  to  compress  the 
bloodvessels  and  excretor)'  channels. 

3.  Lymphfttic  grotvths. — Virchow,  Friedreich,  and  B/Htcher 
have  described  growths  or  depttsits  in  the  kidneys  of  leucocy- 
ihsemio  individuals,  similar  to  those  found  under  the  same 
circumstances  in  the  spleen  and  lymphatic  glands. 

4.  Wa^jncr  has  published  two  cases  in  which  one  kidney  was 
converted  into  a  large  tumour,  composed  apparently  of  a  com- 
bination of  cpillielial  stmcturc,  fibrous  tis*iue,  and  glandular 
(pancreatic)  sarcoma.  Both  were  female  children — one  nine 
months  and  the  other  eight  years  old. 
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Deposits  of  tubercle  in  the  kidney  may  be  primary  or 
neeonditrtj.  ]n  the  fonner  oase,  the  kidney  and  its  appendages 
arc  the  scat  of  extcnsiro  disease,  wtiieh  mnH  on,  uttendcd  with 
acvure  urinary  syinptoms,  ponerally,  if  not  always,  to  a  fatal 
concluHJon.  In  the  latter,  tlie  deposits  form  a  pnrt'-maDife8t&- 
Uon  of  general  tnborcaloaia,  or  constitntc  incidents  in  tJM 
course  of  primary  tubercle  of  the  lunps,  intestines,  or  aoine 
other  orp:an ;  socondnry  deposits  rarely  jrivc  rise  to  symptomiy 
and  arc  mostly  nnsiiRpeotod  until  the  autopsy. 

The  comparative  frequency  of  tul)ercle  in  Uie  kidney  may  be 
judged  of  by  the  foQowing  umuberB,  which  mast  be  under- 
stood to  embrace  both  prinmry  imd  Bci'ondary  deposits — the 
latter  bcini;,  C4specially  in  children,  by  far  the  most  frcqneotk 
Out  of  1817  tulK>a'ulous  subjects,  examined  in  tht*  Futhologicttl 
Institution  of  Prague  (out  of  a  IoIaI  of  tiUOO  bodies),  tnltcrcle  in 
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tbe  kidneys  was  found  74  times,  or  in  the  proportion  of  TrG  per 
cent,  of  all  tubei-culous  subjects.*  Amon^  315  tubeivulous 
children,  Killiet  and  Bartlicz  found  tubercle  in  the  kidneys  49 
times,  or  in  the  pro]>ortion  of  15*7  per  cent.  From  these  sta- 
tisticfi  we  may  gather  that  the  kidney  is  nearly  tlu'ec  times 
more  liable  to  dc|x)sit8  in  tuberculous  children  than  in  tuber- 
culous adults.t 


A.-PRI3URy  TUBERCLE  OF  THE  KIDNEYS. 

Tlie  statements  made  in  the  following  pa«:e8  are  mainly 
based  on  an  analysis  of  31  cases,  most  of  wliich  are  derived 
from  the  sources  indicated  at  the  head  of  the  chapter. 

Morbid  analomy, — The  disease  (wliich  alwaytj  implicates 
mom  or  less  extensively  the  excretory  apparatus  as  well  as  the 
gland  itself)  begins  in  the  kidney,  and  extends  do^mwai'ds 
into  the  pelvis,  ureter,  and  bladder  ;  or  it  begins  in  the  pelvis, 
and  spreads  upwards  into  the  kidney,  and  downwards  towards 
the  bladder  ;  or  all  these  parts  may  be  invaded  simultaneously 
or  in  quick  succession.  In  the  kidney,  the  deposit  begins  in 
the  form  of  grey  or  yellow  nodules  in  the  cortical  part :  these 
afterwards  coalesce  into  larger  masses  of  crude  tubercle,  and 
extend  into  the  p^Tamids.  These  masses  at  length  soften  in 
the  centre,  and  eventually  open  iiit^j  the  infundibula.  In  this 
way  abscesfi-Iikc  cavities  arise,  with  anfructuoua  boundaries 
of  tuberculous  matter,  which  communicate  with  the  pelvis, 
and  discharge  pus  and  broken  masses  of  tubercle  into  the 
stream  of  urine. 

In  the  pelvis  and  ureter,  the  deposit  &rst  begins  in  the  sub- 
niucoua  cellular  tissue,^  where  it  forms  a  rough,  gninular, 
semi-transparent  or  opaque  layer.  It  suljsequently  softens  and 
disintegrates,  causing  extensive  destruction  of  the  super- 
jacent mucous  membrane,  which  is  discharged  in  shreds  with 

•  Prager  rierteljnlirach,,  Bd.  K  p,  1  (1856). 

f  I  omit  the  itntiatics  of  Dr.  Chamber!,  beoKOM  there  ara  some  diaerapancieB 
ill  his  Ublefl  which  1  Iiato  been  anablQ  toreooocile. 

X  Se«  (ID  obwrv-Btiuu  b/  Dr.  Uuidfield  Jvnei,  \a  the  fint  vol.  ot  the  Path. 
8oe.  Trui.,  p.  28S. 
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the  nrine,  mLxed  with  pus  and  blood.  The  deposit  is  sometimes 
so  abundant  and  nnifonn  in  the  ureter,  that  that  tube  is  taon-l 
vert-ed  into  a  thick  rigid  t-ylindcr,  of  which  the  available  bore 
is  greatly  narrowed,  or  cvoa  altogether  obliterated.  In  a 
specimen  submitted  to  me  by  Mr.  Leach  (case  to  be  presently 
related),  the  interior  of  the  pelvis  was  thickly  iDcnist«d  with 
calcareous  matter,  and  one  of  the  ureters  was  completely 
occluded  near  its  centre  by  an  oval  mass  of  tubercle  about 
the  size  of  a  horse-bean. 

Extensive  desLniction  of  the  renal  tissue  eventually  takes 
place,  both  from  the  encroachment  of  the  tuliercle-iua^ses,  and 
fix)m  sacculation  and  dilatation  of  the  organ  by  the  l)locldng 
np  of  the  ureter  (pyonepliroais).  Sometimes  no  vcstisre  of  the 
secreting  tissue  remains  ;  but  more  commonly  certain  ])ortioiis 
are  preserved,  and  these  may  prcsent  a  moderately  hcaltliy 
appearance,  or  be  far  advanced  in  degeneration.  In  other 
cases  the  ureters  are  open  and  dilated,  and  admit  fVee  possap; 
to  the  urine,  pus,  and  tuhenmlar  d('^bria  ;  the  kidnt^y  then 
maintains  its  nonual  dimension^  or  it  may  even  be  con- 
tracted. 

Actual  tumour  (pyoneplirosis),  detectable  during  life,  is  men* 
tioncd  in  7  out  of  our  31  cases.  It  seldom  reached  great 
dimensions,  but  in  one  instance  related  by  Ammon,  it  filled 
the  entire  side  of  the  abdomen,  &om  the  false  ribs  to  the  craEt 
of  the  ilium. 

The  disease  is  sometimes  limited  to  one  side,  but  mnch 
more  frequently  it  invades  both.  Out  of  28  cases  whicli  supply 
information  on  this  j)oint,  the  two  sides  were  aifocted  in  17, 
and  one  side  alone  in  11  cases.  Of  the  latter,  the  right  kidney 
was  affected  six  times  and  the  left  five  times. 

In  addition  to  the  Idducy  itself,  and  its  immediate  appen- 
dages (pelvis  and  infundibula),  the  disease  almost  invariably 
involved  the  ureter  (in  27  out  of  28  cases),  and  very  fretjuently 
the  bladder  (in  19  cases).  The  urethra  was  involved  in  six 
cases. 

In  the  male  sex,  the  disease  not  unfreqnently  implicates  the 
generative  organs  (prostate  eight  times,  vesiculro  seminales 
five  times,  testicles  tlirec  times)  ;  bnt  it  is  otherwise  in  the 
female  sex.      In  only  one  instance  (to  be  preseatly  related) 
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oat  of  nine  femalee,  were  onj  of  the  generatirc  organs  in- 
volved.* 

The  disease  very  rarely  mns  il^  entire  oourBC  without  the 
occurrence  of  tubcrcnlous  deposits  in  other  and  unconnected 
parts  of  the  body.  Twenty-six  cases  were  examined  with  suf- 
ficient minuteness  to  supply  information  on  this  point.  The 
lungs  wore  affected  25  times  ;  the  abdominal  glands,  13  times  ; 
the  intestines,  18  times ;  the  osseous  system,  5  times  ;  the 
peritoneum,  4  times  ;  the  spleen,  3  times  ;  and  the  liver,  once. 

In  one  case  the  ulceration  (tuberculous)  in  the  bladder  opened 
a  communication  with  the  rectum  (Baalmm) ;  in  another,  a 
vesico-vaginal  fistnla  resulted  from  a  similar  cause  (Mosler) ; 
in  a  tliird,  (he  Ruppnrfited  kidney  burst  into  the  peritoneal  sac 
(Lundberg,  Scliniidt'a  J.ihrb.,  Bd.  xci.  p.  74). 

Etiohgtj. — The  direct  exciting  cause  of  renal  tubercle  is 
generally  inscrutable.  Cold  is  the  cause  most  frequently  men- 
tioned ;  the  patients  caiue,  in  several  instances,  from  con- 
spicuously tuberculous  families.  Men  are  more  liable  to  this 
complaint  Lh;m  women — in  the  proportion  of  18  of  the  former 
to  11  of  the  latter.  No  age  is  altogether  exempt.  TJie  youngest 
case  noted  wus  a  child  of  three  years  and  a  hulf,  uud  tiie  oldest 
(mentioned  by  Dittrich,  and  not  iurluded  in  the  table)  was 
a  man  of  seventy-one  ;  but  the  greater  number  occurred  in 
the  middle  periods  of  life.  The  following  table  gives  the  pre- 
cise azes  in  28  cases  : — 


From  0  to  10  years 

.,  10  „  20      .. 

*.  30  .,  30      .. 

..  80  „  40      .. 

»  40  „  ISO      „ 

..  60  „  CO      .. 


8   CAMS. 

4  .. 

»  M 

5  ,. 


Sympioms. — The  symptoms   are  mainly  those   of  chronic 
pyelitis,  conjoined,  in  a  considerable  majority  of  the   cases, 


*  Tbe  mutual  iDde(>CDdei)ce  of  iDbercnloais  of  Uie  urionry  and  generatiTe 
tysteiDB  ill  the  female,  is  further  shown  in  i  conrerM  miuiiier  by  Dittricb. 
Out  of  45  oaoes  of  tnWrculocU  of  the  fi)ual«  geattnl  orjioiin,  be  unlr  foaud  one 
iu  which  the  diKBM  ftUo  implicated  the  nriiuu7  oi^tis  (Arohivd«r  lloilkuiide, 
lSfI3,  p.  S04).  Vircliow  dwcrlhes  an  addiUonal  cxaaiple  uf  this  rare  cotijanc 
ItoD,  in  which  ariniry  tuUroulovia  wtm  aasoointM  with  Moondarj  dcpuaiu  in 
the  vagioft  (Arvhiv  fttr  I'atb.  Aiiftt.,  Bd.  v.  p.  405). 
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with  tliofic  of  chronic  cystitis.  The  complaint  be^ns  with  a 
dull  pain  in  ono  or  both  lumbar  rogions,  accompanied  witfa 
frequent  micturition.  At  tho  snnie  time  the?  urine  booomw 
turbid,  imd  Kometimefl  mixed  with  blood.  \V'hc'n  the  disease 
is  fully  eatflblished,  the  urine  is  chnrjjed  with  a  large  qunntitr 
of  pus,  which  fonns  a  thick,  yellowish  layer  at  the  bottom  of 
tlic  vc6sel.  Blood  is  also  usually  present,  either  in  micTxiscopic 
quantity,  or  suihcieutly  to  tin^c  the  urine.  Tlie  ha*niaturia  is 
-over,  never  profuse  ;  in  several  instances  it  was  nottfd  that 

lull,  thready  clots  of  blood  were  passed.    Under  the  niicro- 

»pc,  there  arc  found,  in  addition  to  the  pus-  and  blood- 
corpuscles,  Q  nninher  of  oviil  and  irregularly  tailed  cells  from 
the  bladder  and  upper  urinary  jMissapea,  to;,'ether  with  jrranular 
d6bris,  broken  masses  of  softened  tubercle,  shreds  of  counccliT^ 
tissue  and  elastic  fibres. 

The  reaction  of  the  urine  is  feebly  acid.  Very  few  excep- 
tions t<f  this  rule  exist,  and  tliose  arc  due  to  unimimiacal 
decomposition  of  the  urine  from  detention  in  some  part 
iltt  course,  as  in  MosIor*s  case,  from  the  tumid  state  of 
external  genitals.  The  urine  is  necessarily  albuminous  fVomj 
the  pn-Kcucc  of  pus,  but  usually  only  in  a  sli^rht  degree. 
Casts  of  tubes  ore  only  mcntionod  once.  Micturition  b 
always  excessively  frequent ;  often  dolorous.  In  one  of  Ituidtam'k 
cases  temporary  alleviation  of  the  pains  followed  each  mio- 
turitiou  :  this  has  not  been  observed  in  otlier  cases. 

As  the  disease  advances,  great  emaciation  takes  place,  aooom- 
panied  with  hectic  fever,  sometimes  marked  by  chilis  and 
rigors  of  tolerably  regular  recurrence.  Persistent  pains  tav 
felt  in  the  back,  in  tho  lower  part  of  the  abdomen,  and  often 
along  the  urethra. 

When  the  kidney  is  sacculated  and  enlarged,  so  as  to  form  t 
tumour  in  the  flank,  the  swelling  is  usually  painftil  ;  it  may, 
or  may  not»  yield  distinct  fluctuation.  Sometimes  the  tninoor 
displays  variations  in  its  size :  it  enlarges  when  tlie  ureter  is 
dammcd-up  by  tho  discharged  debris,  and  becomes  more  painfuh 
at  the  same  time  tho  quantity  of  pus  in  the  urine  diminishes — 
or.  if  the  stoppage  be  complete,  tempiirarily  disapiiears.  Anon 
the  course  of  the  pus  and  urine  is  rc-establisiieti,  and  th( 
tumour  subsides  and  becomes  less  paiuful. 
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In  the  progress  of  the  case,  or  towards  its  termination,  the 
Inngs  and  intestines  generally  betray  the  ad\^ance  of  tuber- 
culous disease.  Cough  and  oppression  of  the  chesty  or  iucon- 
trollftble  diarrhoea,  make  their  appearance.  Giistrio  8jiu]>ton)tt 
(nausea,  vomiting,  hiccough)  are  unusual ;  but  in  some  cases, 
as  in  tl)e  two  about  to  be  related,  they  are  a  marked  feature  of 
the  complain  U  The  absence  of  intestinal  tuberculoslK,  ac- 
companied with  obstinate  constipation,  appears  to  favour  their 
occurrence. 

If  both  kidneys  are  affected,  the  extensive  destruction  of 
secreting  tissue  is  liable  to  give  rise  to  unemic  phenomena. 
The  quantity  of  the  urine  is  usually  below  the  average  ;  hut 
exceptionally,  as  in  a  case  recorded  by  Dr.  Rislon  IV'unett 
(Path.  Soc.  Trans.  YIIL  284),  the  urine  is  abundant  and  of 
low  specific  gravity.  Usually  death  occurs  from  the  exhaustive 
effecta  of  the  protracted  and  profnse  suppuration,  or  fium  the 
Beverity  of  the  pulmonarj'  or  intestinal  complications. 

The  two  following  cases  will  serve  as  illusti-ations  of  the 
course  of  the  disorder  and  of  the  general  appearances  found 
after  death.  The  first  occurred  in  the  practice  of  my  friend 
and  former  pnpil,  Mr.  Leach,  who  kindly  furnished  nie  with 
the  notes  of  the  case,  and  the  anatomical  preparations.  The 
second  is  from  the  cliuiquc  of  Prof.  Kussmaul,  where  the  case 
was  carefully  watched  for  a  period  of  six  months. 


Cass  L — Tuberde  in  both  lcvlney$,  vrcterSt  bladder,  and  vrethra ;  in  tfte 
proUiUe  glai\d  and  vtHcnla  t^minaJ^sa  ;  aiw  in  the  lungs  and  macnteric 
glandt. 

W«  P.,  fft.  63,  a  brewer,  had  been  nilin^  three  years.  Uis  diseaso 
brgan  with  ])ain  and  dit^culty  in  niicturitioii.  Thti  nrino  vns  thirlc,  iind 
Eoinelimcs  mixed  with  blooil  :  thuiigh  ho  nittdr>  waUr  tct)*  frei|U('ntly,  he 
did  not  think  that  be  pnsinl  an  oxceK^irc  <jnaiitity.  Exi^opt  for  flhfirt  mter- 
vftU,  htj  hod  sutTorcd  from  the  same  ayiiiiitotus  for  the  laat  three  yeara. 
Hianrino  had  bt-cn  ot'coaionally  quite  cloar,  but  gem-rally  thick,  find  often 
dark.     Ho  had  imror  com{dniiicd  of  much  pctin  in  tbr  lii'iiluir  ri'giuii. 

About  nine  months  liefore  hia  JcJithf  tho  ]vationt  b^^n  to  vomit 
frt^quently.  Mjiccially  after  taking  fond  :  fur  the  Imt  five  monliiit  vomiting 
aitcr  niraU  had  Weu  coaatanl,  fre«in<^ntly  iLC(^om{»aiiicd  with  ima  in  tlie 
opigaatrium. 

The  general  health  had  ;^duaUy  failed  ditriug  thi;  Ian  three  yeftrs  ;  1>nt 
hp  lost  flt?»b  and  ^trenglh  inoro  ruidJly  dnrinn  the  Un  twelve  mon!  ha, 
lie  workdl  oijcaiionally,  howuvcr,  up  to  kIx  montlia  boforo  his  df ath.     For 
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xnuy  montha  ba  hnd  Tilt « f^nnirtog  pnin  just  over  tb«  puliea,  io< 
preHore  :  thU  wts  lew  Mrore  during  the  Inst  six  raonthx  nf  life. 

Five  mnuibfl  before  hts  death  the  td^jes  of  the  mMtuv  iiririArius  hr^pm  \a 
nloerftte,  and  tho  alcoration  gnuluAlly  wi(icno<l  tbo  orific*  to  duubb  iti 
natural  size.  In  llio  coimo  of  the  Uat  «x  months  two  small  ahaotmm 
formed  in  the  scroluui,  both  of  which  wurv  opened,  and  auUmiwatly 
bf^aled. 

He  hod  been  in  tho  habit  of  takinf;  large  (luantitiea  of  beer,  bat  pM 
mnch  spirits  :  he  contractod  gonorrhica  many  yean  ago,  bnt  he  QeverkMl 
any  Tenereal  sores. 

About  a  week  before  his  dcnth,  he  was  in  the  foUoTrinf;  condition  : — 
Emaciation  very  great  ;  cotintenanco  sallow ;  mcstas  uriuarias  much  tst- 
largod  oud  ulcerated  ;  severe  pain  is  felt  along  thi'  nrethra  and  in  tbc 
glans  penis,  especially  after  voiding  urine.  The  ulcemlion  can  be  seen  tn 
extend  for  a  depth  of  nearly  half  au  inch  into  the  nretlira.  The  urine  coo* 
tains  abundance  of  pus  and  a  small  quantity  of  albumca  ;  no  casts  wvr« 
found.  The  uriuo  is  pnsst'd  %'ery  frei{nei)tly,  and  in  smnll  qnautitiea.  11* 
vomits  alter  everything  ho  takes,  even  after  simple  water,  or  a  littU 
brandy -and- water.  Wlial  he  brings  np  is  a  bromiish  liquid  ;  it  contains 
no  aarcime ;  aometimee  a  little  blood  comes  np ;  but  he  tltiuks  it  is  dahv«d 
from  the  back  part  of  the  nose,  where  bo  focls  pain  and  rawnaaa.  Tbt 
abdomen  is  flst,  or  rather  ilepretiited  :  the  epiga.itrium  is  very  painftil  ub 
preesnrc.  In  tho  ri^'ht  liy]>ochon<lrinm  a  little  hanl  uiaas  c«n  be  felt  on 
deep  pBlpation,  and  there  is  ilulnpsa  at  this  spot  on  dtep  pereoHlsB. 
There  is  also  conaitlerahlo  pain  on  pressure  in  tho  hypogastric  rsgiott.  &ai 
complains  of  aching  piiu  over  the  lower  ribs  on  both  aidsa.  The  bdntl 
are  very  constipate^l,  antl  have  been  so  for  some  time. 

The  day  before  his  death  ho  vnmitotl  a  comidirnble  ^nantity  of  blaod. 
The  sioknen  auJ  vomiting  wero  snmewhat  relieved  for  «  «hort  time  >'f 
atTerveering  draughts,  with  moqdua,  but  only  for  a  dsy  or  two.  AtUr^ 
wards  the  vomiting  Iwcamo  continuous:  ho  vomited,  or  attempted  b>j 
romit»  every  half  hour  or  so,  Thore  was  nodoUrium  till  the  day  beftirs 
bis  doath,  which  took  place  on  the  2rth  of  I>ccembcr,  1*64. 

AitU'p»y.~Sfmnael\  oi  normal  size;  mucous  membrano  eongieaieit  ini 
jMirts ;  ni  thickening  of,  or  deposit  in,  the  walls;  pyloric  ralvo  lhick<n«4| 
and  somewhat  contrnt'tcd.  Livtr  healthy.  Atf«enUrie  ^tamU  modi  eit' 
larged;  some  of  them  Cdutained  Eimall  cretaceous  masaea.  Zmm^:  i^ 
coiitmctcd  an<l  full  of  miliary  tiiherclcDt ;  rijfit  contained  hard  nisMea  tl 
tubercle  at  a]iex. 

Kidnqi9—U'fl  of  natural  aize  ;   on  the  ootside.  white.   »li;:htlv  ra£e»i 
spots  oro  seen  through  tho  fibrous  covering.     On  ren, 
Biirfve  of  the  curtex  is  seen  marked  with  small  w)i; 
which  arv  collected  into  patches;  to  thrse  [ml^he*  tbo  timioa  )>i 
tightly  wlhcrent.     On  section,  several  large  caritios  ani  opeiitJ  u-.- 
Inintng  pus.     Tho  larg\«t  of  those  i>i  iiiruate<l  in  thn  up; 
kidney,  niid  Ix  lined  by  a  smooth  inembrsue,  except  at  Ita  •', 
pelvi»,  whrre  smie  t»li'ireons  matter  is  deposited.     All  tl 
open  into  the  pelvis  ;  aume  of  them  have  irregular  au(Vai;tit  ;^ 
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of  softcninj^  tuIieMe  :  thesa  Kkewiao  arc  mure  or  less  completely  lia«><l 
ViitU  calciirt'out^  matter,  composed  of  carbomite  nnt!  pliosplinte  oflimo.  The 
whole  of  the  i>«IvU  is  encrusted  with  the  same  earthy  niaUrriul,  which  can 
ilflo  bo  followed  for  some  distance  down  the  nrotcr.  In  the  cortical  and 
pyramiilAl  ]}>irtH  of  the  kidney  intervening  between  thtr  cnnties,  the  renal 
tinane  is  fiTii<lile<I  with  soft  nodulcH  of  disiutegmting  tubi>rc1c,  varying 
in  size  from  a  piu'a  head  to  a  pea.  The  snhmucoua  tissue  of  tho  peh*ia 
and  nrftttT  is  the  scat  of  a  thick  ^anulnr  layer  of  grey  tnberciilim-i  matter, 
Boltcned  in  parts  ;  the  ureter  i«  thereby  converted  into  a  thick,  rigid,  un- 
even tube,  with  u  narrowed  calibre. 

The  H'jhi  kidnef/  ia  much  smalltir  tlian  the  left.  The  pyramids  are 
occupied  by  ahaceas-like  cavities  full  of  ptin.  The  8e])tn  between  the 
pyramids  nre  in  some  places  preserved,  iii  others  partially  broken  down. 
Tlie  pelvis  \h  jpreatly  contracted,  almost  oliHteratetl  :  in  one  or  two  j>1acoa 
there  arc  iiarrtiw  communications  between  tbo  sacs  of  pus  in  the  p.vramida 
and  tlic  nnolil iterated  parts  of  the  jwlvis.  The  ureter  iii  comphtely 
occluded,  midway  between  the  kidney  and  the  bladder^  by  an  oval  nodule 
of  ycllctw  rrnde  tubercle  about  the  aiie  of  a  hnrse-hean. 

The  whole  of  the  mucous  membrane  of  the  bktdder  is  strewed  with 
deposits  Mf  tubercle.  These  are  sparsely  soattcred  and  scanty,  except  over 
the  trig*>rie  ;  here  the  depneit  is  very  nbuudant,  in  the  furui  uf  smaU 
j^ranuln lions  rather  larger  than  a  jiiu'it  iiead.  A  few  similar  granulations 
■TO  seen  in  the  prostatic  part  of  the  urethra. 

The  proiUtk  gland  is  bomcwhat  enlarged  on  the  auder  surface,  and  cod- 
tains  two  small  tuberculous  nodules.  One  of  the  vtnoilm  anninaUsmiao 
oonteins  softened  tubciculons  matter. 

Cask  U.^Tulcrck  ofthcUfi  kidryry,  pehis,  and  urtUr:  of  the  lladd4rand 
urethra  ;  also  o/lha  peritarditiv^,  lutigs^  pcritotmiM,  and  nuaetUtric 
glanfh. 

A  needlewon^nn,  33  years  of  age,  strongly  built,  whose  father  seems  to 
have  dit'd  of  phthiHis,  took  cold  in  conaoijuence  of  a  severe  wotting  in 
the  auttiiun  of  1859,  abont  a  year  before  her  death.  Her  first  symptoms 
were  thosr  of  cystitis,  with  moderate  fever.  The  fever  fwon  di.saiipeared  ; 
but  the  prtin  in  the  bladder,  wiiich  radiated  npwnnl  into  the  left  loin, 
and  the  urgency  and  burning  jwiiu  of  micturition,  logetber  with  a  turbid 
condition  of  tlie  nriuo,  remained,  and  pcrsintetl  through  the  winter.  Im* 
[>ainnent  of  digestinn  and  emaciation  were  also  observed. 

About  half  a  year  from  the  fommencement  of  her  complaint,  feverisbneaa 
returned:  pain  and  urgency  of  micturition  increased,  and  blood  appoarctl 
in  the  urine.  From  thia  time  (February,  1860)  the  patient  became  the 
object  of  exact  ubaervation.  She  woa  already  markedly  emaciated,  pale, 
with  a  hectic  Uush  on  each  cheek  ;  she  suffered  from  heiidoche,  oflini  from 
pfllpitatiou  ;  the  appetite  was  bad,  the  Iwiwcls  contincd,  and  there  was 
moderate  fever  :  the  desire  to  pass  water  was  cuOKtant,  nud  the  pain  in  tho 
bladder,  shooting  into  the  left  loin,  groat.  The  urine  was  bcauty,  tinged 
with  blo^xl,  witli  a  thick  dcjMsit  uf  pun  and  bloiMl-clota.  The  urethra  was 
•omewlint  swoUvu  and  temlor  ;  and  after  micturition  the  bladder   still 
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cont&iDeil  Beretml  onnces  of  uneruaat^  arine.     Thcso  syni] 
tainctl  lliemscIreB  without  esseDtul  ctmoge  for  six  niooths,  mxl 
on  the  4tb  of  Soptombtr. 

The  loss  of  Hcab  couiinned  without  iDtetrnptioa,  and  reached  an  e 
decree.     Heelic  fever  preraOed,  w»ih  evccibg  exacerbations — the 
rmture  ritaag  to  28'&— 3&'£  C,  and  sometimes  to  40  C.     From 
Maicbf  severe  paroxysms  of  chiUa  and  rigorv,  followed  by  heat 
ii)^,  occurred  at  irregular  iatcrvala.     At  the  eud  of  July,  night 
bed'Hurea  weri*  noted. 

Gastric  symptoms  were  throngbont  prominent.  They  ini 
dituiuishvd.  Fur  days  together  the  patient  wonld  soiTer  from 
epigabtrie  pains,  nausea,  vomiting,  and  disgust  of  food.  From  the 
llay,  slie  occuaionally  suffered  from  paroxysms  of  hlccuu{(h,  lasting 
hoTirs.  In  the  loiit  months  nf  life  she  Vfoa  troubled  with  lirtlioua  vol 
and  towards  tho  end  she  had  diarrhoea. 

The  quantity  of  urine  was  iurnriably  scanty,  though  the  patient 
times  dmnk  a  good  deaL  The  proportion  orblafxl  in  the  arine  gn 
diniitiished  from  the  beginning  of  Mnrrh,  rtnd  the  blo^Hl-clott  son 
wore  abavut  for  several  days,  yet  tlio  blood  never  disappeared  idto 
Tbo  qiiBiitity  of  pus  increased.  From  May  onward  there  apjwaret 
eionally  in  tlie  urine  sloughy  shreds  of  eellulur  tissue,  cLutii; 
swollen  bladder-rpithfliuni,  and  little  yelltiw  broken  maasas 
On  the  8lb  of  July,  soma  epithelial  renal  casts  were  for 
discovered  in  the  urine. 

At  the  end  of  April  a  rnginsl  examination  revealed  the  existeb 
small  hitrd  Hwelling  at  the  Imse  of  the  binddrr  (this  was  prored 
autrtpM'  to  be  due  to  a  tuberculoofl  thickening  at  the  point  of  dH 
the  left  ureter).  #^" 

The  patient  Wgan  to  complain  of  jTnini  in  the  chest  soon  #1 
admissiun  into  hospital ;  then  a  dry  congh  came  on,  and  Inter  on,  i 
dulness  on  ^KTCusHJon  was  perceived  in  the  left  infra*cI«Ti":?ul«r  regit 
the  lator  periods  she  also  complained  of  oppresbiou  iu  the  chest ; 
never  expectoniled,  and  there  never  existed  any  vf  the  wore  oiwo  ^i 
of  pulmonary  tulwrtuJosis. 

It  wiis  a  singular  and  inexplicable  ctrcumstnnoo,  that  n  abort  ttmt 
denlh  an  improvciurnt  took  place,  wliich  laAtml  bevcml  day*  ;  all  lh 
aud  the  fcvcr  diwppoared.  the  ap]ietito  reluriiud,  and  the    < 
far  rH.storc<l  that  f«he  wus  able,  uuussislcd,  to  ail  up,  uUb 
was  Bcnri'fly  iible  to  tuiu  iu  Twd. 

^M/iTi^y.  — Euiai-iatiun  had  reaehod  the  mort  extreme  degree.  Th 
aiui  iu  m^mbranc^  were  healthy.  Somo  tuberculous  graniiUuioi 
fonnd  in  the  othcrwiiio  hetUthy  pericartHuw  nt  the  bn^e  mA'  ili 
auricle.  Heart  bealthy.  The  lungs  and  ptenrtr.  were  sluddiHl  wi 
fiud  yellow  gniuuhilions.  The  left  apex  coulatniHl  several  grey  un 
large  as  wnlnulft.  The  ^i>r  contained  do  tul»on.*le,  but  il*  ^Hrritol 
vestment  wa-t  thickly  covi-red  with  grey  gronnlatioua  ;  the  ovu 
adliercnt.  by  iu  convex  surface,  to  the  abdominnl  wall.  A  roaMO 
rutdus  glnTKU,  na  large  (it<  n  pigeon's  egg,  oecupiHi  the  portal  flaaQ| 
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thickly  corered  nnth  tnborculona  gmnulationB.  Tbe  rntieouf  nten^raiu  0/ 
the  inltatinal  canal  was  throughont  free  from  tuburcle. 

The.  riffkt  kidney  was  itself  healthy,  together  with  its  polrifl  and  ureter ; 
but  iu  capsule  Wfta  studded  with  miliary  tubercles. 

The  Uft  kidiuy  preaentod  its  UHual  form  and  size,  bat  Its  capsule  was 
converted  into  a  thick  merabranous  covering  which  euclosed  the  degunerated 
gUnd.  In  the  upper  half  of  tho  oi^u  wore  fouud  one  Inrgu  and  two 
smaUer  cavities,  separated  incompletely  from  each  other  by  undeatroyed 
renal  tissue.  These  carilies  were  tilled  with  a  grecnish-ycllow  muco-purn- 
lent  fluid,  and  their  anfractuous  walls  were  composed  of  reddish  and  yellow 
cliefsy  deposit  The  reddish  itnd  yellow  materioltt,  in  the  form  of  smaller 
and  largrr  nodules,  were  dtpositoil  in  cl*>9e  contact  with  each  other. 
These  cavities  stood  in  direct  continuatiou  with  the  mucous  membrane  of 
the  pehis,  which  was  similarly  degenerated  and  thickened.  In  the  low^ 
half  of  the  organ  was  auother  sud  a  larger  cavity,  similsrly  constitated 
with  the  others,  and,  like  thein,  oomraunicating  with  the  pelvis. 

The  undeatroyed  portions  of  the  kidney  had  a  pale  red  colour,  and 
contained  iu  tlie  lower  parts  of  the  gland  several  small,  roundish,  j^reyish 
aad  yellowish  cheosy  nodules.  The  coata  of  the  left  ureter  were  several 
Unas  thick,  6rm  and  rigid;  the  mucous  membrane  tumid,  Friable, 
yellowish,  and  the  seat  of  numberless  miliary  tubercles  ;  in  many  places 
the  ureter  was  auperficially  erodod  into  roundish  ulcers,  with  firm  raised 
«dg»s. 

The  wiills  of  the  hladdsr  were  three  lines  thick ;  its  cavity  was  con- 
tractei] ;  its  inner  surface  reddened,  and  riddle^l  with  nlcers  having  tuber- 
culous uitir^ntis.  The  peritoneal  surface  of  the  viscus  was  aluddud  with 
tul>ercles.  The  serous  coverings  of  the  generative  organn  wore  in  the  same 
condition,  but  the  organs  them  Mil  vea,  with  the  exception  of  the  ovaries, 
were  healthy.  The  ovaries  contained  several  grey  tuberculous  aodulaa. 
The  lumbar  glands  contained  cheesy  matter. 


TIio  duration  of  the  diseafie  varies  from  a  few  months  to  two  or 
even  three  years.  Only  1 1  out  of  our  31  cnsea  supply  moderately 
exact  information  on  this  ]X)int.  Four  died  under  six  months  ; 
three  in  six  to  twelve  months ;  three  in  one  to  two  years  ;  and 
one  survived  three  ycars- 

The  (Ud'jnosis  of  tubercle  in  the  kidney  and  its  appendages 
tnms  mainly  on  tlie  existence  of  signs  of  chronic  pyelitis, 
joined  with  collateral  evidence  of  tuberculosis,  and  the  absence 
of  any  other  assignable  cause  of  pyelitis  (calculi  hydatids,  Ac), 
Examination  of  the  urine  famishes  important  information ;  not 
only  is  the  urine  abundantly  purulent,  but  it  also  cont4)in8  a 
qaantity  of  granular  UehriSf  sometimes  mixed  with  broken 
masses  of  taberculoos  matter  (insoluble  in  acetic  acid),  shreds 
of  connective  tissue,  and  beautiful  meshes  of  elastic  fibres 
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and  other  tonia*,  combined  with  a  nutritious  diet  and  a  mode- 
rate allowance  of  stimulants.  Opiates  are  generally  required 
to  ensure  rest  and  some  alleviation  of  pain.  These  meana 
may  be  supplemented  by  the  or^casional  use  of  the  warm  Imth. 
To  check  excessive  secretion  of  pus,  the  mmiatcd  tineture  of 
iron  may  be  given  in  doses  of  15  or  20  drops  thrice  a  day  (see 

TIU5ATMENT  OF  ChROXIC  PYELITIS,  p.  397). 


B.— SECONDARY  TUBERCLE  OF  THE  KIDNEYS. 

Secondary  tubercle  is  deposited  in  the  kidneys  in  the  form 
of  minut«  yellowish  nodules  and  gi-anulations,  varying  in  size 
ih>m  a  pin's  hetid  to  a  [tea.  The  little  masses  are  scattered 
over  the  surface  and  through  the  interior  of  the  gland,  chiefly  in 
the  cortical  part.  In  places  they  run  together  into  groups  or 
patches  as  large  as  a  sixpence  or  a  shilling.  The  intermediate 
parts  of  the  kidney  are  either  alu»gether  healthy,  or  only  show 
signs  of  congestion  immediately  around  the  deposits.  AVhen  the 
p)Tamids  are  affected,  the  little  granulations  sometimes  evince 
a  disposition  to  assume  a  linear  arrangement  parallel  with  the 
straight  ducts.  8nch  deposits  are  not  uncommon  in  acute 
general  tuberculosis ;  much  less  frequent  iu  persons  who  have 
died  from  pulmonary  or  intcstiual  tubeixjle.  The  deposits  are 
generally  confined  to  the  substance  of  tlic  kidney,  without 
participation  of  the  j)elviH  and  ureter. 

Secondary  tubercle  ia  greatly  more  common  in  the  kidneys 
than  primary.  Out  of  91  cases  of  renal  tubercle  tabulated 
by  Dr.  Chambers,  7C  were  secondaiT,  and  15  primary.  Both 
kidneys  are  nearly  always  implicated  in  the  former. 

As  a  rule,  no  symptoms  reterrible  to  the  kidney  are  observed 
during  life.  The  urine  presents  merely  febrile  characters,  and 
contains  neither  pus  nor  blood*  If,  however,  the  deposit  take 
place  with  excessive  rapidity,  pains  in  the  hack  and  other  indica- 
tions of  renal  disturbance  may  occur.  In  the  following  case,  by 
Colin,  dejKisition  of  tubercle  in  the  kidneys,  occurring  in  tlie 
coarse  of  clironic  phthisis,  was  thus  diagnosticated  during  life. 

A  soldier,  aged  twenty,  guttering  under  chronic  phthisis,  was 
suddenly  seized  with  violent  lumbar  pains  accompanied  with 
an  intense  rigor.    Next  day,  these  pains  were  so  violent  as  to 
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cause  the  patient  to  cry  ont ,-  the  lumbar  muscles  were  in  4 
state  of  strong  contraction  and  exquisitely  tender.  There 
high  fever,  with  a  corresponding  state  of  the  urine.  Tbre«i 
days  1  iter,  acute  meningitis  9et-in,  which  destroyed  the  patient  in 
four  days.  The  auto])8y  revealed  exudation  of  lyniph  (but  no 
tubercle)  on  the  meninges;  old  pulmonarj*  mischief,  with  recent 
dejX'Kit  of  miliary  granulations  in  the  lungs;  Uie  spleeu  wu 
studded  with  similar  granulations.  The  kidneys  were  markedly 
enlai'ged,  the  capbulc  easily  detached;  about  thirty  yellow 
nodules,  as  large  aa  pins*  heads,  were  scattored  on  their  snrfaoe. 
On  the  convex  l)order  of  each  kidney  there  existctl,  in  i>erfect 
symmetry,  two  wliitish  patches  about  the  siaie  of  a  two-franc 
piece,  composed  of  an  aggregation  of  a  lai*ge  number  of  gnma- 
lations  identical  with  the  preceding.  Sections  of  the  organs 
revealed  an  immense  number  of  similar  granulations  scaUered 
in  the  cortical  substance,  and  to  a  less  degree  in  the  pyramidal 
{X)rtiou.  It  was  calculated  that  each  kidney  contained  &om 
300  to  400  of  these  granulations. — (Gaz.  Hebd.  z.  p.  39.) 


CHAFrER  XIII. 

IKTOZOA   IN  THE   KIDNEYS. 


The  parasitic  worms  which  infost  the  kidnoya  ore  :  EMno- 
€0CA;iis  hominis  or  hydatuU  DiUmrzia  hizmatobia,  Pentasioma 
duntkuhitutti,  and  Stroiufylus  yif/as.  The  fii'st-nnmcd  is  by 
far  the  most  cijmraon  in  these  latitudes  ;  the  second  is  the 
most  common  in  E^*pt,  Cape  of  Good  Hope»  and  certain  other 
hot  conntriea  ;  tiie  iwo  lost  are  of  extreme  rarity.  Sometimes 
intestinal  wonns  wander  into  the  kidneys  and  urinary  ])assnge3 
(erratic  worms) ;  and  in  some  notable  instances,  objet-ta  which 
^^  were  not  parasites  at  all,  or  which  were  {mrasites  wholly  foreign 
^■to  the  human  body,  have  been  described  and  figured  as 
^^ genuine  parasites  of  the  urinary  organs  {spurious  tvonna). 


1.— HYDATIDS  IN  THE   KIDNEY. 
{Echinoeo€caM  Aominu.) 

dea    YoiM    UriuirM.      Ed.    by    S6g«]M. 
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Hydatids  in  the  kidneys  are  comparatively  rare  ;  th 
much  less  common  than  liydatidfi  in  the  liver  and  even  in  tW 
lungs  ;  but  they  are  more  trequent  than  hydatids  in  U»e  o 
organs  and  tissaes  of  the  body.* 

Natural  History. — A.  hydatid  tmnonr  consists  of  an  adven 
tious  outer  capsule,  composed  of  fibrous  tissue,  which  is  o: 
caliy  connected  with  the  texture  of  the  organ  in  which  it 
situated.  \ViLhin  this,  and  unconnected  with  it  except  liy 
contact,  lies  the  hydatid  cyst  itself.  This  latter  varies  in  sixe 
fix>m  a  walnut  to  an  adult's  head.  The  oysUwall  varies  ia 
thicknfi»s  according  to  the  size  of  the  cyst,  from  abont  a  Uim 
to  a  tenth  of  a  line  or  less,  and  is  oompoeed  of 
an  opalescent  tremulons  substance  reaem' 
l>oiled  white  of  egg.  When  examined  mom 
loscly,  it  is  found  to  have  a  laminated  Blroc- 
ure  (Fig.  61),  and  to  be  composed  of  an  im- 
mense number  of  thin  lamellse  or  layers,  which, 
under  the  microscope,  exhibit  u  perfectly  homo- 
geuoons  structure,  Witlun  the  cavity  of  tlic  cyst 
a  number  of  secondary  or  danghtcr-c}'sts  float 
freely  in  a  watery  saline  fluid,  wliich  is  devoid  of 
albumen.  The  dauglUer-cysts  vary  in  bize  from 
an  orange  to  a  ])ea  or  pin*s  head  :  they  may 
even  be  much  smaller  than  this,  and  require  a 
microscope  for  their  detection.  A  mother-cyst  may  however  ba 
barren  :  that  is,  contain  only  fluid  coutouta  ;  but  tliis  is  rare. 
More  commonly  twenty,  thirty,  a  hundred,  or  even  many  thou- 
sand seeondaiy  cysts  float  within  it.  The  structure  and  attri- 
butes of  the  secondary  cysts  are  identical,  in  every  rcsj»ect,  with 
those  of  the  parent  j  and  their  walls  display  the  same  characte- 
ristic lamination. 

Sometimes  this  constitntea  the  entire  anatomy  of  a  liydatid 
cyst ;  bat  as  a  general  rule  additional  stmctures  are  fuund, 

*  DaTmine  ^rei  the  follomnff  rouRh  approxicufttiooi  of  tbt  nUtiTC  freqncaiy 
(•r  fajilaltila  in  i\nt  dlflerent  organs  and  timun  ; — 

Liver Ifl6  t  Oneniu  flj«t«m    .         .         .     .  X7 

Lvn^i 40  I'nricUi  of  the  Uxljr  .         .         ^  It 
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Uraia       ....  20 
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which  indicate  a  more  advanced  phase  of  development :  these 
are — Vigerminnl  membrane  lining  the  interior  of  the  cyst^  and 
o.^rtain  minute  animalcules  jn'owing  therefrom  which  arc  termed 
Bchinococci  {sfolkes  or  frrniU'hea<fs). 

The  germinal  membrane  is  a  thin,  transparent,  horaogeneona^ 
(unlaminated)  toagh  membrane,  which  forma  an  interior  sac 
closely  applied  to  the  inside  of  the  hydatid  vesicle.  When 
detached  and  emi)tied  it  shows  a  tendency  to  coutmct  and  curl 
on  itself  in  a  peculiar  manner. 

The  Hkinoeocn  (Fig.  52)  are  minute  ovoid  animated  beings, 
juat  Tiflible  to  the  naked  eye.    When  magnified  they  are  found 


i^n?l 


Fta.  &3.  numiui  ocfalDOooccL  A.  A  gronpof  ocfalnocDccl.  atlll  Adhcrinfi  to  t)io  fformlnal 
Ueutmuu  by  tiielr  podioleii,  niui|uiDod  40  Uumml  JJ.  Au  echiiK)coct.'uii  uuMpiified 
107  Umni:  iho  hxmA  U  Invairtiuwcd  In  tbe  CAiidikl  vosiclu ;  «  potUclo  l*  bttitdied 
to  It  C.  Ill*  MOM  oooipwwd ;  Uie  baod  r«Tn«to«l,  ttio  tiiokcr*  tnd  tbc  h<^>kB  ftro 
•OOD  in  tlic  inieriur.  \>.  Ecliiuocixxru*  utttanified  107  tUnu*  ;  tbe  b«HJ  U  protruded 
fruro  tiw)   ciLudAl   vtukile.      E.    Crowu   of    bouka  nuignifiod  SSO  tinier— { After 

to  consist  of  a  head  resembling  tliat  of  a  tapeworm,  provided 
with  four  suckers  and  a  double  crown  of  hooks  (E).  AVhen  the 
head  is  stretchofl  out  (D)  it  is  seen  to  be  connected  by  u  short 
Uiick  neck  to  a  '*  caudal  vesicle,"  wliich  is  somewhat  larger 
than  tlic  head.  The  head  is  generally  retracted  within  this 
caudal  vesicle  ;  and  then  the  little  body  assumes  a  spheroidal 
figure  with  the  ci-own  of  hooks  in  its  interior  (B  C). 

Tlie  echiuococci  ai*e  developed  on,  or  ratlier  in,  the  germinal 
membrane.    They  grow  in  groups  of  six  to  ten  individuals, 
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where  it  is  arrested.  Having  thus  lodged  iUelf,  it  presently  re- 
appears aa  a  hydatid  vtjsicle,  in  which,  finally,  are  develojxfd  the 
echinococci  as  before  explained.  Dogrs  In  their  tnm  become 
infested  with  the  corresponding  taenia  by  feeding  on  the  offal 
of  slaughtered  sheep,  pigs,  &c.,  which  had  been  infested  with 
hydatids.  The  wihinococci  therein  contained  develop  in  their 
intestines  into  the  taenia  echinococcus :  and  so  the  circle  of 
transformation  and  development  recommences.* 


In  the  records  of  medicine  may  be  fotmd  some  seventy  or 
eighty  instances  in  which  hydatids  existed  in  tliu  kidney  or 
wcrc  passed  by  the  urethra.  In  a  number  of  these,  the  fact  is 
simply  mentioned ;  but  in  sixty-one  caaes  some  fuller  details 
are  communicated,  and  from  an  analysis  of  these  the  following 
account  is  drawn  up. 

It  is  necessary  to  remark  that  when  hydatids  are  dischai'ged 
by  the  urethra,  it  may  be  assumed  as  almost  certain  that  they 
are  derived  from  a  cyst  situated  in  the  kidney.  In  the  great 
majority  of  the  cases,  proof  of  this  was  obtained  either  front  the 
examination  of  the  body  after  death,  or  from  the  plain  indica- 
tion of  the  symptoms  during  life.  In  some  cases,  however,  this 
was  not  60  ;  and  it  remained  open  to  conjecture  whether  the 
parent  cyst  was  not  situated  in  the  vicinity  of  the  ureter  or 
bladder,  and  opened  dii-ectly  into  those  channels.  Such  an  occur- 
rence seems,  however,  extremely  rare,  and  I  have  only  been  able 
to  find  one  instance  in  which  actual  proof  of  this  was  obtained-f 

•  Fur  forihcr  iiifurtnalion  and  detftils  nf  tx])«riment«  tee — Rerval*  *ml  Vnn 
Benedeu,  T.  ii.,  p.  270  et  »eq.  ;  tJavaine,  1.  c.  Sjoofwi*,  7  and  'i4  ;  Ami 
Bicltilil'i  ni(;m»ir  oa  Upe  and  CTitm  worm*,  lioimd  with  tbe  Sod  vol  of 
KiJetifnmetstcr'it  ^fnniinl  of  PansiUo.     Sjd.  Soc.'s  Trauslaiiiin. 

t  In  ihe  Mid.  Tirnt'e  and  Oa«.  f»jr  185.',  i.,  p.  lUl,  a  ca«c  is  reffirod  to,  on 
thti  antbority  of  Mr.  Hirkclt.  in  wbicb  byUatids  were  withdmini  li>  otttbotcr 
firvm  ilM  liladder.  After  deatft  a  large  hydatid  tumour  won  found  between  the 
'  V|Uer  and  mtiitn,  pivniog  upon  the  neck  of  the  former.  Rajpt  (1.  c.  iii. 
"il^,  foot-Doie)  reUUii  an  iutanee  ia  which  n  hydatid  tumour  in  tht*  len  tliao 
foasa  oiwiiod  into  tb<?  rM-tutu,  wtth  expuUion  of  hydatid  v»)ole«  with  the 
■tooU  nnd  <l»ch.v^  nf  poa  and  pa  by  the  ort-tbra.  He  citra  anritbfr  <p.  r*64. 
Bote),  in  u'bich  bjdstidic  wvrv  passed  by  aUy>\t  ntK)  nftcrwanls  a  Inrgc  hydatid 
e]ica[)Cd  hy  the  anthra:  but  there  U  no  informati'in  an  to  thr  soul  nf  tin.  o^vt, 
the  (Aticnti  haTiH?  recovered.  There  i«  an<ither  caw,  recorded  hy  Mi .  Kynney 
iu  all  api'tndiTi  in  the  2nd  Tol.  of  the  Memoirs  of  tlic  Mt-dicitl  Sociely  nf 
Liindun.  in  which  hydatidi  were  poserd  with  the  nrine  froui  a  crxt  whirh  in 
aU  prol'il'ility  exiiitcd  btft<»eea  the  bladder  and  recium.  Imnte'Iiatrly  before 
the  discharge  uf  the  Ttkictea  the  paiieul  foil  wiseUung  giro  way  iu  the  neigh- 
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Morbid  Anatomy. — The  loft  kidney  is  more  frequentlj  tbc 
seat  of  hydatids  thoii  tlie  right :  out  of  41  case^  tho  left  kidner 
was  ott'ccted  22  tinieaand  the  rij^ht  17  times,  and  both  ttrgans 
together  only  twice.  The  less  liability  of  the  rig-ht  kidner 
dependii  probably,  as  B<!^raud  su^j^fcsts,  on  the  lai^er  balk  of 
the  liver  intercepting  a  greater  proportion  of  the  embnroc 
which  travel  from  the  inte&tinc  rightwards,  than  the  smaller 
bulk  of  the  spleen  does  of  those  which  travel  leftwardit.  In 
rare  instances,  hydatids  have  been  found  in  the  liver  aad  oibcr 
oigons  as  well  as  in  the  kidney. 

As  a  rule,  tho  cyst  is  lodged  in  the  substance  of  the  kidscj ; 
sometinies,  however,  between  the  capsule  and  the  ^laad.  JU 
tlie  cyst  prowu  it  encroaches  mora  and  more  on  the  Fcnal  tissiie. 
and  eventually  may  entail  total  destruction  of  tho  organ.  It 
forms  a  roundish,  elastic,  fluctuating  tumour,  projecting  fhxD 
the  surface  of  the  kidney,  and  var)-ing  in  size  from  an  egg  to 
nn  adult's  head. 

The  cyst  has  a  natural  tendency  to  make  its  way  toward  the 
pelvis  of  the  kidney,  and  discharge  its  contents  by  the  nrvMr. 
When  it  i^  situated  in  the  pyramidal  j>ortion,  this  event  takef 
place  early,  before  the  cyst  has  attained  any  great  diiQcnskms  t 
but,  when  sttnat^d  in  the  cortical  part,  or  beneath  the  ««{»- 
snle,  the  cyst  may  exist  for  yeara,  and  grow  to  a  lai^  sac, 
before  it  bursu  -into  the  inftmdibnla.  It  may  even  hoc 
bnrst  at  all ;  and,  still  more  rarely,  it  may  [tenetratc  up- 
wards into  the  chest  and  be  evacuated  througii  tlio  broodA 
or  0|X!n  into  the  intestines  and  be  discharged  by  stooL 
times,  after  ojtcning  in  one  direction,  it  eftects  a  second 
in  another  direction.  In  no  iut;tunce  on  rec*jrd  has  tlie  cj«t 
into  the  ])eritoneam.  The  following  table  exhibits  the  nlatiTis 
frequency  of  these  rarions  modes  of  opening  in  oar  CJ  r%tm  t— 

The  ryit  oi^iied  into  lUc  *  — 
IMvia  of  kidney     .  in  4<I  cbsm"| 

Pclriv  iif  kidney  and  Innf^n  .  1     ,,      I  IlydAtiiii  ducbmyil  hf 


.      1 
IMvis  nf  kidney  and  intcAtincs    .      Z    „     f 
PclvtB  of  kidtipy  aud  fetomach      ■      1     „    J 


UMUfHliia. 


bonrhuod  of  the  bladdar.     Tb«  patient  die«l  in  a  few  wr«ka  ;  b«t  ^ 
■«at  of  ilie  cyil  wm  not  Tarlfled  bjr  f>ott-moHem  invpn-txm.     CImm«#  lUb 
oIkm  can  l>c  dillinitulthfld  fruto  reiuU  hjrdal'di  *  r  n^tninil  anamtostlan  IkltHflk 
llir  fTctmn  nr  »H»rin«. 
*  Ho  AiiibcuucauJ  oaMi  aiial  u(  a  tijdaUd  crti  v(  the  kido^y  ngUnlM  te 
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Lnn^  alone 1 

I>iil  not  n[M3I)  At  nil 

0|KUui.[  urtiiiciaUy  . 


'       8     !!      I 
-      1     .,     J 


Ifo  hydatids  cliaclinrged 
by  iho  urvthro. 


Hydatid  cysts  of  tlie  kidney,  like  hydatid  cysts  elsewhere,  are 
liable  to  certain  aceidents.  They  may  contract  adhesions  to 
surrouudiug  jjarta  ;  occasion  indainmation  and  abscess  in  their 
yicinity,  and  the  cyst  may  burst  into  Ruch  an  abscess.  The 
cyst  itself  may  snppuratej  or  it  may  perish,  and  its  germinal 
membniuc  and  echinococci  be  destroyed  ;  the  fluid  it  contains 
may  be  absorbed,  and  the  whole  crumple  up  into  a  hard 
depresses!  nodule,  which  henceforth  lies  dormant  and  obsolete. 
This  obsolescence  may  ensue  without  bursting  of  the  sac,  or  it 
may  follow  complete  evacuation  of  ita  contents.  The  contrac- 
tion and  obsolcscenL-e  of  a  hydatid  cyst  are  accompanied  by 
deiMisilion  of  a  whitish  cretuceoua  and  sebaceous  mutcrial 
between  it  and  the  adventitious  capsule,  and  within  its  own 
cavity.  This  deposit  was  formerly  erroneously  supposed  to  be 
of  a  tuberculous  nature.  Under  the  microscope  it  is  found  to 
consist  of  amori>hou8  phosphate  of  lime,  crystals  of  triple 
phosphate,  cholesteriue  plates,  and  fatty  granules.  Amid  this 
debris^  echinococci  hooks  and  shreds  of  laminated  membrane 
may  be  found. 

Hydatid  cyhts  are  also  liable  to  external  violence,  especially 
when  tliey  form  a  ]}ali>able  tumour  in  the  flank.  A  blow  or 
fall  has  in  more  than  one  instan<!e  been  the  apparent  cause  of 
the  bursting  of  tlic  sac  into  the  pelvis  of  the  kidney  ;  and  the 
patient  Inm  doted  his  symptoms  fi-om  the  occurrence  of  some 
such  accident. 

The  o^tening  of  the  cyst  into  the  pelvis  of  the  kidney  is  soon 
followeti  by  the  ])as6age  of  secondary  or  daughter  vesicles  along 
the  ureter  into  tlie  bladder,  from  which  they  are  expelled  sooner 
or  later  with  the  urine. 

The  first  of  the  two  follo>ving  cases  illftstrates  the  ordinary 

the  Ioia&.  Bayor  (IIL  579)  meDtions  two  «)taropln  of  liydacid  cj-sts  in  the 
loiuN  which  suppQmt«d  aud  burst  extemnlly  in  the  lumhar  re^fion.  Ue  seemi 
to  inrer  that  the  cjsti  ia  these  cnses  wen  connected  with  tiifi  kidney  :  both 
ended  in  recovery.  It  ia  mure  probable,  however,  that  Ibe  c>«U  were  lodged 
•aperBcinllv  in  the  mnacular  tisEiia  of  the  luubftr  region.  In  n  later  au«  uf 
this  kind  which  ended  fatally,  it  wai  aacertaioml  pott-moitan  that  the  cyst  bj' 
•up«r&aiiil  to  the  kidney  and  nneonneeted  with  it. 
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mode  of  erncnation  by  the  ureter  j  the  eeoond,  hy  the  nnts 

and  limgB : — 

Case  I. — Uitdatid  vtsicUs  voided  hy  tht  vntkra^  at  inOrrnis^  /or  trnvf 
yfarn,  ucith  ay^npfm/u  Tormblnip  nephritic  colic  J/tfdaitd  ep^ /gmd 
•in  the  left  kidney.     {ChvpnH^  I.  c,  p.  78.) 


A  youiig  lady  of  25  wu  seizvd  with  a  violent  pain  in  tike  left  l 
re^oD,  with  all  the  syinptoiuu  uf  uejiliritic  coliu.     Thvm  wka  dtSlcnlZj  cf 
mieturitioiit  tension  n.n<l  t«ti(leniosa  of  the  nUloraon.    The  bladdnr  wu  faS 
of  urine,  batsonie  obstruction  prevented  its  flow  ;  though  there  wasMfr- 
sU-ut  di'tiiro  tu  (Mas  it.     In  the  course  of  the  uight  the  rmptyibi^  of  tk* 
bliulder  was  effected,  with  discharge  of  a  Urge  numlHrr  uf  liyjatids.    VThra 
the  discharged  ve^cles  were  examined  on  the   fuUuwiug    moniijig,   tiif. 
minority  were  found  mpturt-d,  and  consisted  of  louw  rricmbranjee  ti' 
some  were  cutin?,  and  contained  a  turbid  fluid.     The  patimt  was  r<-h. 
by  the  evacuation  ;  hat  the  pain  returned  again  in  lesa  t^  ^  is,>i 

ftfltT.     This  (Klin  commenced  in  the  kidney,  and  whcu  it  J  :n 

that  organ  it  increased  at  dinVrent  points  in  the  course  of  tl*b  iii»ur.  %rA 
became  more  acute  at  the  entrance  uf  thiit  («nal  into  the  bU*J<]er.  Vlwa 
the  hydatida  hod  reached  the  bladder  the  paiu  in  all  I  he—  parta«Mf»> 
placed  by  a  sort  of  lassitude. 

The  patient  tttated  that  she  hud  Wen  subject  to  similar  fttt 
years  ;  andthiit  they  nlwiiya  ttnninnted  in  a  diftchar;*!*  of  Hi: 
of  water.     Some  of  these  were  aa  big  aa  a  pigeon's  e^  ;  olbrr*  v. 
smoller;  the  latter  alwaya  came  away  first.      The  attnrks   r* 
irregular  inten'»h  ;  she  was  somctimea  six  months,  a  year,  two,  aud  er«a 
thr»'c  yean  withont  an  attack.     In  iwime  of  the  attacks  the  r(TorT»  at  ttife»- 
turition  wnuld  Iw  long  unnvniting,  until  at  length,  by  incrrA5t4 -d  f>fr»rt  and 
preiKttire  on  the  l>clly,  the  hydatids  would  shoot  out  with  a  h.»rl  of  Doia« 
and  then  the  uriuo  fullowcd  in  full  strram.     Four  years  \a\        •' 
died  ;  it  is  not  statiitl  fnim  what  rnnse.     The  left  kidn«y 
Tortod  into  a  thick  and   firm  hydalid  smc^  filled  with  reitirli'^.      j  n 
and  ureter  were  greatly  dilated.     The  right  kidney  was  hnalthy. 

CjkSE  lh—J3jfdatid  e)fti  of  lAe  rij/Al  kidney,  vhiek  oprn/d  firm   Ml»  Mr^| 
urtttr  and  sub&etfUfntlff  into  Uu  right  luntj.     Hyilatid  tmmIm  A^ 
oharged  ivith  (fu  urMit  ttnd  5y  amgkinfj,  B^mud,  t,  c,  p.  6S. 

Mn<buiie  li.,  ir\.  Cti,  htwl  eipocieiicod.  for  sererol  nmnthjt,  paiaa  in  tin 
right  linnlwr  nginn  and  occiuituial  diQlcully  nf  micluritjon  ;  nihirrfha 
the  hcalUi  was  g<A)tt 

On   Aug.  30.    1851.  she  ira«  «nd<leDly  M-iied  with  cuch  rioloat  |«hl 
in  th'*  rigiit  kidney  tliat  she  was  obligvHl  to  l*e  rjimifl  hnmo.     )|.  f^bli^' 
w1k»  wiw  cnllfi   tu  Ibe  t-aai.',  fonud  extreme  di^t.  nu  -n  ..f  l!j..  Mb.?,1.t  -  * 
catheter  wa«  introtluce<l,    ani|   the  urine   witL 
ununinl.     The  patient  jioBw-d  a  good  uight,   ^ 
couple  ol  ilaya. 

On  Sept  16Ui.  ah«  wont  U  St  Deiiia,  where  ike  waa  saiavd  irttli  tli* 
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us  ns  before.  She  succeeded,  after  preat  efTorts,  in  expelling 
by  till)  tiri'thra  a  little  laeiitbruuuiis  veaiile  as  bi;;  as  n  plj^eoa's  egg, 
aiul  immeiiiBtely  iifterwords  she  puswrd  Abundance  of  water,  and  was 
relieved. 

On  tbe  26th,  the  pflins  retunied  :  they  coranienowl  in  the  right  lumbar 
region,  and  radiated  toward  the  pelvis  and  the  right  thigh.  She  tried  to 
piUH  water  Sfiveral  times  during  the  niglit,  without  succesii.  The  bladder 
TAaehed  almost  to  the  umbilicus.  A  large  quantity  of  clear  urine  was 
withdrawn  by  catlieter  with  viniuediate  ivlief. 

From  the  Sth  to  the  23rd  uf  Oct.,  retention  of  anno  rccuriTd  on  three 
vcc«aion&.  and  the  urine  withdmwn  did  not  presi'nt  any  i^ruliarities. 

On  Nov.  2nd,  the  poin  in  the  kiduey  rt^turiied  with  great  severity  j 
it  TOoanted  to  the  liver  and  descended  along  the  ureter  to  the  thigh  ;  there 
was  thirst,  hot  skin,  with  tenderness  aud  nieteorism  of  the  abdomen. 
The  patient  had  pa&scd  water  several  times  durina  the  ni^ht,  but  in  very 
small  quantities.  The  urine  wa^  turbid,  with  a  gluiry  dejw^il  at  tlic  bottom 
of  the  vessel.  From  this  date  to  the  'J2nd,  the  j[iain  diminislied  ;  the 
urine  continued  turbid  and  contained  pus. 

On  the  24th,  the  patient  had  a  violent  ngor,  and  the  renal  pain  became 
more  ftevere  than  ever.  Vomiting  oceurriKl  several  limes  during  the  night, 
and  three  or  four  litpiid  stools  were  poA-sed.  She  oJoo  voided  urine  several 
times,  M.  Fiaui  now  observed,  for  the  first  time,  in  the  urine,  shreds  of 
membrane  having  the  churactora  of  hydatids.  On  examining  the  right 
ilank,  an  oblting  tumonr  was  founit  below  the  liver,  apparently  united  to  it, 
extending  to  the  iliac  fiwsa  and  having  a  breadth  of  about  44  inches.  The 
tumour  wiLs  hard,  and  tender  on  pressure  ;  no  loop  of  intestine  posa&l  in 
fn»nt  of  it  ;  the  lumbar  region  bcliiud  presented  a  tolerably  prominent 
bulging.  It  was  tm  longer  doubtful  that  thia  was  a  hydatid  tumour  of  the 
right  kidney  in  a  state  of  inllnmmation. 

From  this  time  hydatid  dilris  continued  to  be  discharged  with  the  urine 
from  time  to  time,  and  the  lumliar  fulness  Itecame  more  pronounced. 

On  the  22nd  of  Dec. ,  under  the  advice  of  Oendrin,  steps  were  taken  to 
open  the  tumour,  ond  several  caustic  issues  were  established  on  the  front  of  it. 

Hut  on  the  2nd  of  .Ian.  violent  pain  «et  in  at  the  base  of  the  right  lung, 
with  cough,  mucous  ci^»ectomlion,  and  fever.  Fre*|uent  sliivcring  oocunred 
the  next  day,  and  the  pain  aud  f<?ver  continued. 

Jan.  7th.  The  oppression  was  increaKcd.  Violent  fita  of  coughing  oc- 
curretl,  with  abundant  purulent  PXi>rrloration,  of  it  fetid  urinous  odour;  and 
this  was  mingled  with  membranes  sinular  to  those  discharged  with  the 
urine.  She  continued  to  cough  up  hydatid  shretis  and  urinous  pus  iiud  to 
become  gradually  weaker  until  Jan.  22nd,  when  she  died  in  a  (it  of  suflb- 
cntion,  after  having  discharged  seven  or  eight  hydatids. 

Auiopsj/.  The  small  intestine  was  thrust  to  the  left:  the  aaconding 
colon  bordoreil  the  tumour,  and  was  intimately  (xinnected  therenrith  in  ita 
lower  two-tliirtls.  The  right  lung  was  indurated  at  it«  base,  and  united  to 
the  diaphragm.  Behind  the  cyst  was  a  purulent  collection,  as  large  a«  an 
orange,  which  communicated  with  the  cavity  of  the  cyst.  The  liver,  left 
lung,  aud  stomach  were  healthy. 

The  tumour  was  found  adherent  to  the  lower  turface  of  the  liver.      It 

1  1 


m-DATinS  IN  THE  KIDXET. 


wit  ooutatntetl  by  tbe  right  kid  nor.  which  van  converted  into  a  ac  «* 
]Atg»  m  K  ohiM's  heail.  Fun-  reuminit  of  the  rvual  tU»u«  wnrv  frtiuidL  (>■ 
cutting  Often  tlic  »acr,  it  was  fouud  to  coiuinuiiicatp  by  two  diNtliuM  tUMBJup 
with  the  dilntt-d  (h-Ivim  of  tlio  kidney  iiiiU  the  uIk»cc9s.  TUc  }«lttfa^>a, 
which  occnpied  thu  vauU  of  tlie  dii^liruKiii  behind  tlie  lircr,  comttHUn^lW 
by  s  ptrfuratiuu  through  thu  dia|ihrii>;iu  ulth  u  miigtil  cavity  in  tlie  )mm 
of  the  right  lung.  .411  tliei^e  cuvitteK,  wtlh  th«  {wUii  of  tlj«  kidney.  1^ 
bla<ldi>r,  uid  tlie  brouchi,  coutuiued  u  punUeut  Uuid  and  uuxueroiu  hyikai 
refticleo. 


In  rare  cases,  the  secondaiy  cysts  contain  a  toHl.irv  Mrri'- 
(grand-danf^hter  cvste).  Baillie  mentions  snch  an  iuytuiKt;  Li 
the  body  of  a  soldier,  whose  kidney  was  found  to  rmir.ui,  .» 
large  hydatid  cyst.  Some  of  the  socondary  cystA  in  UjU  ia* 
stance  merely  contained  flaid  ;  others  contained  aniaU  resiclci 
floating  in  tlieir  interior.* 

Occasionally,  cr>'Kt4il8  of  uric  acid  hare  been  foond  «u>hi»rifig 
to  the  expelled  hydatids  ;  and  in  Mr.  Barker's  case,  to  be  pn- 
scntly  related,  Mr.  Qncckctt  found  in  the  interior  of  some  off 
the  cysts  crystals  of  triple  phosphnto,  uinc  ocid,  and  ox&Iaicof 
lime.  In  four  ca.scs  calculi  were  found  with  the  hydatids  ia 
the  kidney  or  bladder  ;  or  were  passed  by  the  urethra. 

The  stpnptoms  differ  essentially  according  as  ibo  cyst  hu 
forced  a  passage  for  its  contents  into  the  pelvis  of  thu  kidiM^» 
or  elsewhere,  or  still  maintains  it-s  integrity.  In  the  latter 
case  the  cyst  remains  wholly  latent  until  it  attains  anffideftt 
bulk  to  form  a  puljtable  tumour  in  tlie  tlank.  Aa  th«  toxnoor 
grows,  it  displaces  the  viscera  in  its  noighbonrh(x>d,  gtitendly 
without  further  niisdiief ;  but  sometimes  inflammatory  adb^ 
sions  or  suppuration  take  place  in  its  vicinity  and  oocmiiaii 
intercurrent  attacks  of  pain  and  feverishness.  In  BCTvntvcn 
out  of  our  sixty-one  cases,  tumour  in  the  side  was  diaoemibl* 
during  life.  It  varied  in  size  from  an  orange  to  an  sdvli'a 
head,  and  presented  a  rounded  form  and  an  elastic  fed.  In 
some  instances  fluctuation  was  dihtinctly  perceived  In  it  •  in 
others  obscurely  ;  in  others  not  at  all.  The  peculiar  tbriil 
characteristic  of  hydatid  tumours  (hydatid  frt^mitus)  was  i>h> 
served  only  in  a  few  iuhtani-vrt.  In  unler  to  evoke  this  sifn» 
the  fingors  of  the  loft  hand  slmuld  bo  laid  upon  the  tamovr. 


•  BailUt,  Morbta  Aaat,  ffA  tO,  p.  S91 
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and  tapped  sharply  with  the  fingers  of  the  right.  A  thrill  is 
liien  communicated  to  the  overlaid  fingers,  which  has  been 
oompared  to  the  vibrations  of  a  repeater  watch  held  in  the 
hand.  A  similar  sensation  is  communicat<*d  to  the  ear  when 
the  stcthoscojje  is  applied  and  the  tiimour  tappwl  with  the 
fingers.*  Sometime.s  the  fremitus  is  abi^ent  under  conditions 
which  appear  favourable  to  it«  production.  In  u  ease  reported 
by  Livois  (cited  by  Beraud)  even  Rayer  was  anable  to  detect 
anything  beyond  ordinary  fluctuation,  and  diagnosed  a  hydro- 
nephrosis. After  death  the  kidney  was  found  converted  into 
an  enormous  hydatid  sac  containing  raultitudca  of  secondary 
Tesiclcs,  varying  from  the  size  of  a  grain  of  millet  to  a  henV 

egg- 

The  topograph icnl  characters  of  the  tumour  agree  with  those 
of  renal  tumours  in  genci*al.  The  colon  is  usually  found  in 
front  of  the  intumescence  :  but  it  is  irajfortaut  to  know  that 
this  is  not  invariable.  Boraud  comraunicatos  a  case  from 
NL'laton's  clinique,  in  which  the  descending  colon  ran  along  the 
outside  of  a  hydatid  tumour  of  the  left  kidney :  in  Fiaux's  case, 
already  related  (p.  480),  the  ascending  colon  coursed  along  the 
inner  bonier  of  the  tumour,  and  no  intestine  separated  it  from 
tlie  abdominal  pnrietes. 

When  the  cyst  bursts  into  the  pelvis  of  the  kidney,  the  escape 
of  its  contents  by  the  urethra  constitutes  a  capital  symptom. 
This  may  occur  with  or  without  Byraptoras  referrible  to  the 
renal  region  (tumour,  ncjihritic  colic,  Ac).  Kntire  vesicles 
mixed  with  broken  ones  are  usually  voide<l ;  in  other  cases 
only  fragments  are  passed,  or  a  milky  detritus  in  which  echino. 
cocci-books,  laminated  shreds,  and  oil  particles  may  be  detected 
by  the  microscope. 

The  ditfchargo  of  vesicles  takes  place  in  paroxysmal  attacks, 
at  wholly  irregular  intervals.  In  exceptional  cases,  only  one 
paroxysm  is  experienced,  during  which  the  cyst  is  seemingly 
entirely  evacuated,  and  then  finally  contracts.  In  the  great 
majority  of  cases,  however,  the  first  attack  ia  Buccceded  by 


*  Tlw  hiiftnry  and  theory  of  the  liydaiid  fremitas  niij  b«  Tonn'!  dlwnkwd  nt 
length  (with  an  .-iccoaut  of  Dartitnc's  experiinuiiu)  lit  Aliiubcr'b  ikitriige  xur 
Lehrc  voa  dem  Vorkouiniim  dtn  Eclitnvooccua,  cto. — ScbiuitJt'i  Jahrb.,  hd^ 
UO.  p.  163. 
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^H  many  others.    The  interval  between  them  may  he  a  few  wcfb. 

'^K  or  a  few  months,  or  many  years.     In  a  case  reported  by  Tunu- 

^B  witz,  the  second  attack  occurrcxl  three  years  after  the  first.    In 

^H  Quinqueruz's  case,  seven  years  elupHcd  between  the  first  ami 

^V  becond  di^charf^fc  of  hydatids  ;  then  the  attacks  follotred  each 

otlier  more  frequently,  at  intervals  of  one  or  more  yean,  for 
ten  years  ;  in  the  last  year  they  recurred  every  four  or  sii 
weeks. 

An  attack  is  nsually  URhered-in  by  shar|)  pain  in  the  loin, 
sometunea  with  a  sensation  as  of  sotnuthing  giving  way  inter- 
nally. The  pain  shoots  down  along  the  arctcr  to  the  inside  of 
the  thigh.  It  may  be  attended  with  rigors,  sickness  and  hicooogfa 

— though  thus  is  rare ;  then  follow  colicky  8{)a6m8  in  the  ooone 

^H  of  the  uix-ter,  indicating  the'  descent  of  vesicles  along  that  canal 

^H  — sometimes  aggravated  by  suppression  of  urine  and  retnc- 

^H  tion  of  the  testicle.    These  symptoms  continae  a  few  hours  or 

^H  several  days,  imd  then  commonly  cease  suddioily,  oflt^n  with  a 

^H  feeling  as  if  something  had  dropped  into  the  bladder.     Tbc 

^^m  urethra  is  next  forced,  and  new  symptoms  arise — retention  of 

^^  urine,  excessively  iVeciucnt  desire  to  pass  water,  with  ttettfft 

pain  extending  to  the  end  of  the  penis.  "When  the  veaidea  an 
expelleil,  relief  follows.  The  number  of  vesicles  diaehwggi 
during  an  attack  varies  from  one  or  two  to  several  dowM; 
The  urine  is  ollen  tinged  with  blood  or  mixed  with  {ms.  Tbe 
force  required  to  effect  the  final  expulsion  u  lomctiiucs  mffi. 
cient  to  pro{)el  the  vesicle  a  oonsidemble  distance  with 
audible  thud. 

The  jmroxysras  arc  sometimes  determined  by  some 
exciting  cause,  such  as  a  blow  or  fall,  or  by  horse  or 
exercise.     In  Zinkciscn's  case  the  attacks  usually  followed 
use  of  spirits  and  strong  coffee." 

After  each  discharge  of  hydatid  vesicles  the  tumour  (if  any 
exist)  may  subside  sensibly.  On  the  other  hand,  rapid  cttlAfg^ 
montoftlie  timumr,  from  distension  of  the  pelvis  with  accq- 
mnlateil  urine,  may  fttllow  the  im^)action  of  a  vvsiclo  in  the 
ureter.  Uepented  discharges  occasion  dilatation  of  tho  pM» 
•ftgcs,  and  enable  the  patient  to  void  larger  vvsicloa  with 
pain. 

•  SduDldt*!  Jahrb.,  Dd.  11«.  p.  200. 
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The  following  examples  illustrate  the  eccentric  course  and 
usttal  symptoms  of  reaal  hydatids  .* — 


Case  IIL — Reptaied  discharge  of  hydatid  vfsicles  with  Uie  nritu:  innumr 
in  the  UjX  fambar  regwn^Jinat  recovery.  (Ltttsom,  Metiwirs  qfth4 
MediocU  SocUiy  of  hondofit  Vol,  //.>.  32.) 

A  geatleman,  nj?wl  32,  wai  thro\ni  off  his  horse  in  Feb.  1780,  and  re- 
ceived (in  iiyiiry  in  thf  lumbar  region.  This  was  ftiilowcd  by  con.iidcrnblo 
liipiiintttriit.  In  a  fortnight  all  the  eonseqiuaieea  of  hi»  full  hail  riisiippeared ; 
but  in  thc>  following  June  he  spit  hlood  ;  this  alw  jms^t-d  mpidly  away. 
Three  years  later,  ho  vas  seized  with  sliiTering  and  a  violent  pnin  in  the 
left  luKitiar  n-gion.  A  few  days  afU'r,  he  perceived  *n  enlargement  in 
the  hyporhondrium.  Tliif*  increased  griKlinilly  until  Fubrmiry,  1784.  After 
the  first  month  the  tumour  was  so  little  painful  that  h«  was  enabled  to  take 
a  jouniey  of  130  miles  to  London  to  consult  Dr.  Lettsnm. 

A  (luctnatiTig  tumour  as  large  jas  an  iufimt'9  head  was  detected  in  the 
left  hypuchondriuin,  ext)::udtug  from  the  spine  tu  the  umbilicus  and  from 
the  ribs  to  the  os  innomiualum. 

As  the  swelling  augmented  the  pain  iniL-reased,  and  the  patient  suRfered 
considerably  from  the  action  of  walking  and  from  motion  in  general.  At 
length  (Feb.  2(tth)  some  ditliciilty  in  making  water  was  exjierionccd,  and 
for  many  hourH  there  was  a.  total  obsrractiou  of  urine.  Tlie  same  night 
there  wiis  great  pain  with  violent  Hgurs  ;  but  early  in  the  moniing  the 
patient  ejcperieneed  the  most  hajipy  relief  by  the  discharge  uf  a  large  quan- 
tity of  ttiirk  pus  with  the  urine,  which  was  followed  the  next  day  by  the 
eseApa  of  numerous  hydatids. 

In  A  few  d^iys  the  tumour  8uh«idcd,  and  the  punilcnt  dlscliargo  ceased; 
aflcr  this,  he  continued  recniiting  in  health  for  nearly  a  fortnight,  when 
his  side  enlarged  ngain,  after  exercise  in  a  coach,  prubalily  by  a  large 
hydatid  sti'ppiug  up  the  ureter  ;  rigors  and  ^trftllgu^y  liueoeedeil  as  before, 
and  the  tuumur  Itecame  as  large  as  in  the  first  instance,  until  the  latter 
end  of  Manjh,  when  he  experienced  a  second  dischar^ge  in  every  respect 
like  the  former,  excepting  that  the  hydatids  were  much  larger. 

His  health  and  strength  again  returned,  until  his  side  fUk'd  a  third 
time,  after  exercise  on  horseback,  and  cuntiimed  swelling  uiiLil  the  -fith 
of  April,  when  he  was  again  relieved  by  a  third  discharge  ;  the  hydutidA 
DOW  passed  were  constdcrably  larger  tUau  those  of  the  preccdiug  attacks. 

The  pansages  now  became  so  oiien,  that  he  fre<[uent1y  discliargod  hydatids 
after  walking  or  riding,  without  eulargemeut  or  paJu  of  the  side  ;  or  if  he 
felt  uneasy  or  perceived  a  tendency  to  tumescence,  by  prestsiiig  his  hnnd 
upon  the  side,  he  could  s^juoeze  the  resicleii  into  the  bladder,  where  they 
would  remain  some  time  before  thpy  were  discharged  :  but  the  hydatids 
became  at  length  so  couKiderablo  in  sIjeo  that  it  was  with  great  dilhculty 
they  passed  the  urethra.  Tlie  lost  vesicle  which  he  voided  (on  the  12th 
of  July)  was  so  very  large  that  it  stopped  up  the  urethra,  and  remained  in 
U  for  a  considerable  time,  until  the  weight  of  the  accuuiuJated  urine 
force<l  it  away. 

The  Mflicst  hydatida  voided  burst  in  their  erit ;  aud  they  gradually 
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increoMd  in  moffnitadu  in  erery  nicceuivo  diBchargo  ;  Ute  first  wbtcK  b» 
pna^ed  were  not  bigger  than  tho  skin  of  a  green  pea,  and  the  Lut  aboot  Um 
Hize  of  a  pallet's  egg. 

Since  tUis  liust  discharge  hia  health  was  gradually  re*f«tshlishe<1  ;  h« 
able  to  enjoy,  without  the  least  inconvenience,  thereafter,  tho 
every  other  species  of  exorcise  as  well  as  erer  he  did. 


Caax  IV. —  Discharge  of  hydntids  hy  the  vreikra  in  pen'odicnl 
ocevm'nif  yearlij/or  a  period  of  fhirty-fntn  years.  { Vi'gffi:^ 
la  Soa'^td  Anatojuique^  1838.      Cikd  hy  Biraud^  I.  e.  p.  57.) 

A  healthy  wnmnn,  set.  37,  hod  saffercd  from  her  infftncy  with  her  preaeat 
»3nnptoms,  which  occur  iu  annual  pAroxysmn.  Er«ry  wiutor.  and  i^jnerally 
in  the  month  of  January,  she  experiences  in  the  left  renal  rt!^oii  a  jmim^ 
which  speedily  becomes  severe  and  forces  her  to  relinquish  her  occn|uitUiik 
There  t»  no  fever ;  nor  vomiting ;  but  tho  appetite  is  lost ;  the  urine  mmiai 
natnral.  At  tho  end  of  two  cr  three  days  of  this  condition,  ahr  voids  a 
very  large  tiumher  of  nydutiiis  mingled  with  a  tnrbid  uriuf.  Tlii^  cnu»- 
sion  takes  place  two  or  three  times  a  day,  for  three  or  four  days;,  ajjd  ibao 
she  returns  to  her  onlinary  health.  Snmi-times,  but  very  rarely,  simiUr 
attacks  occur  in  the  course  of  thn  ye«r.  but  slighter ;  these  tsttiT  cocvM 
of  a  violent  pain  in  the  same  place,  not  lusting  more  than  twu  or  thrr* 
hours,  at  the  end  of  which  an  croisftion  of  urine  with  iliM-harge  uf  hydatids 
ensues,  and  the  painn  dituippetir.  Thnie  slighter  attotks  hsve  iwvv  i»> 
corred  more  than  ouce  or  twire  in  the  itame  yesr.  In  thr  yimr  1838  imw 
of  the  annual  January  attacks  was  obiierved  by  M.  VigU.  The  ftft>dr»> 
mata,  that  is  to  say  the  pain  and  uneasiness,  were  arwumpajiisd  vilb 
feverifthnefis ;  but  this  was  attiibutcd  to  a  cu*existiug  acute  pttfanoOMT 
rstHrrh.  At  the  end  of  four  days,  ns  tiHiml,  the  emisaiun  uf  urine  chnpd 
witli  hydalids  commenced,  and  contiinted  for  four  duyH.  Th«  ijaantitj  «f 
vesicles  which  she  ix'udervd  was  enormous  ;  for  she  passtal  ariue  twioa  or 
thrieo  on  each  of  these  three  days,  and  every  time  from  -10  to  Ao  itr^ 
hydatids  wore  found  iu  the  urine,  without  counting  the  little  onaa.  The 
larger  ones  iiat»ed  ihu  first,  but  niptured  and  emjity  ;  ths  loixiMil  of  all 
sur]>nsM>d  the  size  of  n  pigeon's  egg.  Tho  smaller  ones  wnr«  voided  eatii% 
and  full  of  a  semi-tmnsitsreut  fluid  ;  Mine  wore  smaller  ihaa  a  p«L  Then 
no  symptoms  rvfcrrible  to  tho  bladder. 
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Cave  V. — Hydatid  eyat  of  the  ritjht  kidney ;  tutptdim  •/  prtgnamey:  ttl 
of  fiydntid  rtMieUi  hy  the  UfVfAm.   {BaUnyUm,  Med,  7Vm<«  amd 

1855, /.|».  IflO.) 

A  heulthy  Hingle  woman,  art  27,  Won  silmittcd  into  Guy's  Hosfiita] 

Feb.  8th,  1854.  About  the  sge  of  23  «he  was  one  day  kirkL^I  in  tlia  al 
men  by  ti  child  which  she  wsk  carrying  np'stAJr*.  The  kick  gave  bar  Bittcb 
pain,  and  on  the  night  following  slio  diM^ovi-red  fur  the  ttr»t  tint"  a  tusMor 
about  tho  »ize  of  an  fgg  iu  her  right  siilo.  Tb*  tuniourgiHiJiially  iniiiiwii. 
lUid  in  the  courv  uf  a  yesr  U'cviiic  w)  Inrge  sm  visiMy  to  d^  *^  *  '  *^  -  ab- 
domen. About  till!*  time  the  unnixIrniLl  ftiiKlion  w«s  >  i^ad 
tho  increasing  uim  of  the  abdomen  csuwmI  her  great  trwui-i., 
susjiicionn   in  Uiu   minds  of  her  relatives  that  she  was  prL'gii 
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Ifij^ment,  liowevor,  continued  beyond  the  usflal  period  of  ut«ro-ge«* 
tntion,  and  Anxitftieet  nii  to  ttie  nikture  uf  tho  diMrase  took  the  place  of  the 
siis|iictonB  alluded  to.  8he  was  now  sent  uji  to  London  from  her  home  in 
OjtfonUhiri;,  and  woe  admitted  into  St.  BortholQmew'is  Ho9|)ital,  nnder 
Dr.  Hue.  Tlie  tumour  was  at  this  time  stationary,  and  her  general 
licolth  good.  After  a  few  weeks'  stay  in  the  hospital  Hhe  waa  dlHchargcd, 
and  retunied  to  wrrioe,  where  she  continued  without  material  change  in 
lirr  condition  until  about  a  year  prior  to  her  admiHHton  into  Guy's  HospituL, 
under  Dr.  Babington,  when  ahe  be;?au  to  ]>as8  **  skins  and  little  bhulders," 
with  tho  uriue.  lliose  bodicH  coutiuued  to  be  voided  afterwards  in  large 
numbers.  Often  a  vesicle  would  get  imiioetcd  in  the  urethra,  and  require 
to  be  pulled  out  with  tlie  fingers.  At  first  neither  blood  nor  nrntter  was 
ever  present  in  the  urine.  Al>out  two  weeks  before  admission,  however, 
after  having  Iwen  eonllnud  to  bed  for  several  days  with  intense  pain  in  the 
aide,  she  suddenly  felt  a  senAation  as  if  something  burst  within  her,  and 
sliortly  afterwards  matter  and  blood  began  to  escape  by  the  urethia.  The 
tnmour  had  meanwhile  niueh  diminislied  in  size,  and  at  the  time  of  her 
admission  there  was  no  visible  cnlnrgomout  of  the  abdomen.  Daring  her 
illness  (the  ha<l  lost  some  flesh,  but  stilt  retaiued  a  fairly  robust  appearance. 

On  examination  of  the  alKloincn,  a  large  ma.ss  apparently  about  the  si» 
of  a  foetal  head,  but  naltcnf^I,  was  easily  felt  in  the  right  hyj^ochondriac  or 
lumbar  region.  It  wa.s  not  tender,  and  felt  firm.  Tho  ]Mtieut  remained 
under  Dr.  Babington's  care  for  Acveral  months,  during  which  vast  numbers 
of  hydati'l  vesiL-Ie*  wurc  poased.  Tlie  vesicles  varied  much  in  site,  some  were 
broken  and  others  whole.  The  nrine  contAined  also  much  pus.  The  girl 
Aomewhat  improved  in  health,  and  the  tumour  Iw^ame  decidedly  smaller 
tiefore  she  left  the  hospital ;  at  the  time  of  her  discharge,  she  still  ooU' 
tinued  to  void  occasionally  pus  and  hydatid  vesicles. 


Casb  VI. — Fri-tptriU  diich<trg*  of  h\/dfUid  vfjricles  by  the  ttrrthra — iifjthritic 
eolie  and  aupprcMwn  of  urine.  Ao  tuntoitr  in  Uujlank.  {Dr.  barker, 
Lc.p.S.) 

A  young  man,  n;t.  28,  rjime  under  the  notice  of  T)r.  Barker,  of  Bedfonl, 
on  Deo.  17th,  1853.  He  wn.s  b<ntf(M-ing  from  a  dull  aching  jAin  in  the  loins, 
particularly  on  tho  left  sidy,  with  frttjueut  desire  to  juiiu  nrine,  and  alight 
difficnlty  in  voiiliiig  it.  The  urine  wns  licAlthy.  On  the  22nd  of  Deo. 
be  experienced  grcntcr  diffii'ully  Ihnii  ever  in  paining  urine  in  the  early 
part  of  the  night,  and  for  some  hnnrs  he  was  unable  tn  pnss  a  single  drop, 
nearly  in  the  morning  he  passed  four  little  hydatid  cysU  with  immediate 
relief.  Suh«e<)uentlY  ho  recovereti  sufficiently  to  follow  his  occupation 
during  the  summer  of  1854,  suffering  nothing  more  than  an  occasional 
frei]ucnt  desire  to  void  urine. 

On  Sept.  10th,  18R4,  he  pa.99ed  MX  cysta :  but  with  less  pain  than  on 
the  previous  occaaion — a  result  which  the  patient  attributed  to  taking 
10  drops  of  oil  of  turpentine,  whiih  had  Im^'U  recommended  to  him,  and 
which  greatly  increaard  tho  diuresis.  The  urine  after  tho  paaiage  of  the 
cysts  woa  tinged  with  blood. 

On  Nov.  1  (Ith  ho  paved  Tour  cysts.  The  pA.«ia«ge  of  the«  waa  preeeilud  by 
^(•evcre  pain  iu  tlie  left  kidney,  by  the  passage  uf  Mveroi  pieces  of  clotted 
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blood,  Aud  by  conaiderftble  difficulty  ia  voidin){  orino.     liidcwd,  for 

eutire  days  he  poswd  iiti  urine.  On  this  uccosiuii  hv  tfK>lc  ]&  4rD|w 
of  turpentine,  within  twobonri),  in  divided  doses.  Shortly  nftrr  tiiking  tb« 
turptuttue  tbe  pain  in  the  left  kidiicy  luddenly  ceased,  witli  ■  A^oMitioa 
which,  to  use  the  pntiuut's  own  vtuniu,  veemed  to  indicate  thnt  "  sonirthi 
biul  ftviddeuly  broken  in  the  kidney."  He  then  complaiiunl  of  pniii  kUidx 
the  luft  iliac  region,  which  continued  for  sevcrul  Iiouns  and  «;f>ji>i>i]  m»  sud- 
denly ttit  tbe  prcviouit  imin  hud  donv.  After  this  all  altrmpta  to 
nriue  w«re  aocouipanii'd  wilh  \wiu  along  the  urethra,  prtmiunitory 
expulsion  of  tbe  cysts  from  Uint  pit»«nge. 

He  continued  in  gooil  health,  with  the  exception  oforcasioual  duH  arhjng 
pain  in  the  lumbar  region,  ei^ito'-ially  tlio  left  niilc,  until  Dec.  Uih.  Hf 
then  piuaed  five  cystv,  but  all  smaller  tlum  the  pa-viouip  ones  ;  luid  uo  mon 
were  parsed  nntil  Dec.  31,  when  be  awoke  in  the  morning  with  acqtr  pMK 
in  ihu  loins,  and  all  tbe  ii)^ipiunis  pi-eviiinsly  deKiriibed  a»  occmrrin^  <ni 
Nov.  lOtb.  During  the  day  be  pasjted  twunty  rysts— one  at  S  en.; 
vleren  at  1  p.m.  ;  ttvu  ut  7  p.m.  ;  and  three  at  11  p. in.  Hw 
paaaed  in  rapid  Bucce^^iuu,  and  aonio  weiv  of  a  si/e  as  Urge  tm  % 
walnut.  On  Jan.  1,  18^5,  a  Mingle  cyst  was  poa-vd  in  the  Dioraiogj  ah 
the  2nd  twoothers  :  on  ttio  3rd  one,  an^I  on  the  10th  two.  From  ihU  Immx 
dat«  up  to  Doc.  8th  (beyonil  which  the  history  is  not  carni*dK  he  rnmfinTwJ 
to  naffer  frequently  from  altacka  of  pain  and  dilliculty  iu  p«i{Biiif(  oriM^ 
followed  often  by  the  uxpulaion  of  cytits,  between  seventy  uid  cif[^^«( 
vhii^h  be  brought  to  Dr.  Birker. 

Carefid  examination  fuiled  to  detect  any  abttominal  enlnrgenif-nt. 

Tlie  urine  often  contained  a  small  quantity  of  blood  during'  and  aftctr  the 
expuUion  of  the  eyHU  ;  it  wiu  often  loaded  with  lithuteH  oud  phoHphatra  ; 
occasionally,  crystal.*!  of  urit^  aeiil  wure  luuitd  uttAr.hL<d  to  tlie  outt'r  aurfaee 
of  the  cysta.  Tho  general  health  autlcrid  little.  Altugetht-r  iipwanU  of 
ISO  cyata  were  paMed  ;  they  varied  in  ttijti*  from  a  (itn's  hmd  to  a  walnut. 
The  larger  vesicles  contained  eohinococci ;  but  many  of  Uie  smaller  one* 
did  not  contain  any. 

The  duration  of  tbe  Bjinptoms  is  altogether  nncertaiin.  Ia 
some  of  the  wiscs  fjcrmaneiit  recover}*  foUowcd  one  or  ft  few 
discharges  of  vcaicles.  Other  patients  went  on  passing-  hjdaiid* 
for  three,  ten,  twenty,  and  even  thirty  year*.  A  diH^linrge  of 
vesicles  having  once  taken  place,  there  arc  no  means  of  ascur- 
taining  whether  any  more  attacks  will  follow.  Xoilhcr  the 
nuiulwr  of  veficIcH  voided,  nor  the  fixijueucy  of  the  di£oUai^g<D0 
Bupply  any  reliable  indication.  The  only  sign  of  value  is  tiie 
lafK^o  of  time  tfinee  the  preceding  attack  :  the  longer  the  intrr- 
\al  the  less  probuldlity  of  recurrence. 

The  usual  termtnntwn  is  recovery.  Out  of  BiJtty-ono  caaea, 
retnvery  was  a&HUincd  to  liave  taktai  place  in  twenty  \  iu  most 
of  these  the  attacks  hod  ccancd  for  some  years.   In  sixtccoi  CMo^ 
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vesicles  continued  to  "be  discbarged  at  the  date  of  the  record  ; 
in  nineteen  cases  the  termiuulion  was  faUl ;  and  in  six  wc  ore 
left  without  infonnation.  Of  the  nineteen  fatal  cases,  death  took 
place  in  nine  from  causes  other  than  ihe  ]iyilatiddi8ease(i>hthisi8, 
cancer,  gaugntna  senilis,  &c.) ;  so  that  only  in  ten  (bixteeu  per 
cent.)  was  the  fatal  issue  attributable  to  the  parasite.  Death 
was  brouiijlit  about  in  these  ten  cases  in  diverse  ways — by  bursting 
of  the  cyst  into  the  bronchi,  by  pleurisy  from  pressure  of  the 
tumour  f>n  the  thoracic  cavity,  suppuration  of  the  sac,  tfec.  In 
a  case  reported  by  Dr.  Blackburn,  the  left  kidney  was  the  seat 
of  a  hydatid  cyst  which  had  burst  into  the  pclvia  of  the  organ, 
where  a  large  calculus  was  also  found  ;  the  right  kidney  was 
congenitally  absent ;  so  that  the  abrogation  of  the  function  of 
the  left  (and  unique)  kidney  proved  necessarily  fatal.* 

Etiohyy.  Hydatids  are  not  uncommon  in  England,  France, 
and  Germany  :  more  raa*  in  America  and  India.  There  is, 
however,  no  countrj*  so  fuarfully  infested  therewitli  as  Iceland. 
According  to  Kschricht  (speaking  of  hydatids  in  all  parts  of  the 
body),  a  sixth  part  of  the  population  are  afflicted  witli  this  para- 
site. T)ki  frequeucy  of  the  disease  is  due  tx>  the  vast  number 
of  dogs  in  that  country,  which  live  in  intimate  contact  with 
the  inhabitjints,  and  are  greatly  infest^l  with  the  tienia  echino- 
C0CCU8.  Ttte  ova  of  the  parasite,  discharged  with  the  excrements 
of  the  dogs,  foul  tlie  dried  fish  which  forms  a  large  part  of  tiie 
food  of  the  population.  Th(j  embryo  of  the  parasite  thus  fiuds 
its  way  into  the  stomach,  and  thence  tnivels  into  dillerent  ])artB 
of  the  body,  giving  rise  to  hydatid  cysts. 

The  uee  of  uncooked  meat  and  salad  is  evidently  an  easy 
Bonrce  of  infection,  in  places  where  dogs  are  numerous  and  live 
in  close  intercourse  with  their  masters.  Dr.  Barker's  jmtient 
had  btH,*n  for  u  year  a  vegetarian. 

Men  appear  more  subject  to  renal  hydatids  than  women — the 
proiwrtion,  in  onr  sixty-one  cases,  was  forty  men  to  twcuty-one 
women.  In  only  one  instance  were  more  than  one  member  of 
a  family  affected  ;  in  that  case,  a  husband  und  wife  passed 
hydatids  by  the  urethra.! 


•  L'hhI.  Mel.  Jnnrn.,  UM,  p.  120, 

t  Uaf,  Med.  TfoiM  and  tiu.  1866«  I.  IftO. 
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The  moan  age,  in  forty-five  cases,  was  tliirty-four  years  : 
yoangeftt  was  only  four  years,  and  the  oldest  seventy-tire. 

The  diagnosis  preseiitB  no  difficulty  when  a  tumour  exists  in 
the  side  and  hydatid  vesicltis  are  voided  with  tlic  uriue.  "When 
the  vesicles  are  broken  in  the  poswigc,  the  laminated  ntructuxe 
of  the  pieces,  or  the  finding  of  echinococei-hooks,  decides  the 
nature  of  the  discharge. 

So  long  aft  the  parent  cyst  remains  intact,  the  urine  prefieires 
its  normal  characters,  and  the  diagnosis  turns  on  the  characten 
of  the  tumour  in  the  flank.  Hydatid  fremitus,  when  pre«ent» 
(which  is  rare)  is  a  valuable  sign  ;  but  its  absence,  as  wo  have 
seen,  has  little  si^;nificance. 

Hydatid  tuuiour  of  the  kidney  is  most  liable  to  l)e  con- 
founded witli  hydroneplirosis  ;  and  in  the  absence  of  dlsoharge 
of  vesicles,  or  their  iW^bris,  with  the  urine,  and  of  hydatid  fre- 
mituK,  the  diagnosis  is  extremely  difiicult,  or  impoh&ible:  it 
rests  chiefly  on  the  indications  of  the  previous  history. 

AVlien  vesicles  are  voided  with  tlie  urine,  and  no  tumour  can 
be  detected  in  the  flunk,  the  seat  of  the  parent  cyst  is  aometimet 
indicated,  C|mte  clearly,  to  be  the  kidney,  by  si^s  of  nephritic 
colic — ill  other  cases,  more  obscurely,  by  pains  in  the  back  and 
loins  or  about  the  crest  of  the  ilium.  When  these  indications 
fail,  a  careful  examination  of  the  pelvis  should  be  made  through 
the  rectum  or  vagina :  if  no  evidence  be  found  of  a  tumour 
between  these  parts  and  the  bladder,  it  may  ha  inferred,  almost 
with  certainty,  that  the  parent  cyst  is  situated  in  the  kidney. 

The  progtiosU  is  generally  favourable — much  more  so 
than  in  hydatid  cysts  of  other  internal  organs  (the  uterus  ex- 
cepted), on  account  of  the  facility  and  safety  of  evacuation  by 
the  urinary  i>a88ages.  It  is  most  favourable  of  all  when  the 
discharge  of  hydatids  by  the  urethra  is  unassociated  with  tu- 
mour in  the  ubdomeu.  In  no  such  case  lias  a  fatal  result  bc«n 
recorded :  the  cyst  in  such  cases  may  be  inferred  to  be  small, 
and  to  be  situated  in  the  pyramidal  stnioture  of  the  kidncyi 
whence  its  contents  find  easy  exit  through  the  infundibula. 

AVJieu  a  renal  tumour  exists,  the  issne  is  still  likely  to  provo 
favourable  if  the  cyst  has  opened  into  the  urinary  passages.! 
There  is,  however,  some  nsk  that  a  second  opening  may  be. 
formed  in  a  less  safe  direction  (into  the  lungs),  or  that  Ihccysti 
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or  the  parts  around,  miiy  suppurate.  This  latter  couimgencv  is 
by  no  moans  rare,  nor  is  it  necessarily  fatal.  In  several  in- 
stances largo  quantities  of  pus  were  discharged  with  the  vesi- 
cles, and  yet  the  issue  was  favoumble.  In  three  cases,  in  which 
vesicles  were  discharged  both  by  stool  and  with  the  urine, 
the  termination  was  favourable.  In  an  instance  recorded  by 
Fleckles,  a  woman  who  had  had  a  tumour  in  the  side  for  many 
years  voided  frequently  hydatids  by  the  uretJira,  and  subse- 
quently a  largo  quantity  by  vomiting.  At  the  date  of  the 
report  the  case  was  going  on  favourably.*  In  the  two  coses  in 
which  the  cyst  burst  into  the  cavity  of  the  thorax,  the  termina- 
tion was  fatal. 

When  the  cjrst  fails  to  open  a  passage  for  its  contents  into 
the  pelvis  of  the  kidney,  the  prospei'ts  of  the  patient  arc  much 
more  serious.  The  tumour  is  liable  to  attain  very  great 
dimensions,  and,  by  its  pressure,  to  excite  inflammation  in 
the  Burroimding  parts,  or  within  the  chest ;  or  the  cyst 
itself  may  suppurate  and  be  transformed  into  a  vast  abscess. 
The  operation  uf  puncturing  sucli  a  cyst  is  one  of  considerable 
danger, 

Treahmnt.  The  indications  to  be  held  in  view  are,  to  destroy 
the  life  of  the  parasite,  to  facilitate  the  evacuation  of  the  cyst, 
and  to  combat  the  accessory  symptoms  and  com]>ljcatious. 

Whether  medicines  administered  internally  have  any  real 
power  to  destnjy  tlic  life  of  a  hydatid  parasite,  or  to  facilitate 
tlie  evacuation  of  a  hydatid  cyst,  may  be  greatly  doubted. 
KeverthelcsB,  oil  of  turpentine  has  obtained  a  certain  reputation 
on  the  strength  of  its  tienia-fuge  properties.  The  cchinococcus 
of  the  hydatid  vo^icle  is  undoubtedly  identical  with  the  head 
of  a  certain  species  of  tape-wonn  \  but  the  condition  of  a 
paiiisito  free  in  the  intestinal  canal,  is  widely  dilVeront  from 
the  encysted  state  of  the  same  parasite  in  the  substance  of 
the  kidney,  where  remedies  can  only  reach  it  indirectly, 
by  the  circuitous  route  of  the  ciixmlation.  Turixintine  was 
given  in  a  large  proix)rtion  of  the  recorded  cases;  but  there 
is  little  evidence  that  it  had  any  beneficial  influence  beyond 
its  diuretic  cflccts. 


•  SchmUti  JaLxb..  Bd.  87,  p.  205. 
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The  escape  of  the  vesicles  in  Dr.  Babington^s  case,  wi 

thought  to  he  favoured  bv  a  course  of  iodide  of  potussiom. 

A  variety  of  other  vermifuge  and  diuretic  niedii^ines  hif» 
been  used,  with  more  or  less  sliow  of  Buceess — L*atomeI,  mtxvte 
of  |>otn8h,  the  caustic  alkalies,  hemlock,  taraxacum,  etc 
B^niud  states  of  his  patient,  that  wlicnever  he  took  white  win^ 
and  beverages  containing  nitre,  he  voided  a  ranch  larger  nami 
of  vesicles  than  at  any  other  times.  On  two  different  occa«) 
he  was  made  to  take  20  grains  of  nitre  in  dandelion  teA, 
each  time  the  dusireil  effect  was  S|)ee<lily  produced.* 

Electro-puncture  has  also  been  practised  with  a  view  to  kill 
the  worm  ;  but  witliout  evidence  of  success. 

When  the  cyst  has  opened  into  the  pelvis  of  the  kidner, 
|»rnctitioner  is  able,  in  diverse  ways,  to  facilitate  the  exp' 
of  the  vesicles,  and  to  moderate  the  Rcvcrity  of  tiie  accom* 
pauyiuj;  symptoms.     Anodynes,  espocially  opium,  the 
bath,  free  use  of  dihicnts,  are  indicated  during  the  ]>a8a«ge 
the  vesicles  :  if  the  nephritic  paroxysm  be  intense,  blood  nwj 
be  abstracted  from  the  loins  by  cupping.  Sometimes  meduuUfal 
aid  is  required  to  assist  the  liberation  of  the  vesiclee. 
Lettsom*s  ]>atient  (sec  p.  485)  helped  their  transit  alomg 
ujvt^r  by   pressing   them   forwai*d   wiU»   his  fingers  ;  and 
several  crtses  it  is  noted,  that  patients  (mostly  women)  hatv 
nseil  the  fingers  to  dislodge  vesicles  itu|)actcd  in  the  orifioc  of 
the  urethra.     The  use  of  ttie  catheter  is  sometimes  required,  to 
relieve  the  reti-ntion  of  urine  caused  by  vesicles  engaged  tn 
the  urethra  or  pressing  against  the  neck  of  the  bladder. 

\^'hen  the  cyst  remains  closed,  measures  may  bo  taken  (ft* 
in  similar  cysts  of  the  liver)  to  evacniate  its  couleuta  by  arti- 
ficiftl  jmucture.  In  renal  hydatids,  however,  this  prooeeding. 
necessarily  one  of  considerable  danger,  should  be  delayed  t* 
long  as  ]x>ssiblc,  in  the  hope  that  ejtontaneous  rupture  may  jet 
take  place  into  the  pelvis  of  the  kidney,  and  the  conteiits  be 
more  safely  evacuated  tlirouirh  tlie  urinary  channels.  OperatiTC 
procedures  are  only  justitiublc  when  the  cyst  has  attained  gmt 
dimensions,  and  is  exoa'ising  dangerous  jiressureou  the  thorvcie 
organs,  and  threatening  to  burst  in  some  untoward 
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If  operation  lie  decided  on,  it  should  alwavs  be  pret- eded  by 
an  exploratory  jmiictnro  with  a  fine  trocar.  If  tho  tumour 
bnlge  in  the  loin,  it  should  niir|Ucstioniibly  be  oj^ened  from 
behind,  in  order  to  avoid  the  ]>eritoneum.  If  it  bulge  forward, 
the  safer  plan  is  probably  to  proceed  according  to  the  method 
of  Ilecamien  and  iirocure  previous  adhesion  of  the  peritoneal 
surfaces  to  the  sac,  by  means  of  a  sncceKsion  of  canstic  potash 
applicationm,  before  penetrating  into  the  caTity.  When  this 
is  accomplished,  the  cyst  may  be  evacuated  by  a  larger  trocar, 
and  afterwards  injected  with  iodine  solutiona. 

In  a  hydatid  cyst  (proljably  uf  the  liver)  sueceHsfully  treated 
by  Mr.  Cock,  repeated  pnnntures  with  a  needle  trocar  were 
made  at  intcnals  of  about  ten  days.  From  two  to  four 
pints  of  lLmj»id  fluid  were  removed  on  each  occasion.  After 
the  third  puncture,  the  evacuated  fluid  became  turbid  and 
brownish.  After  the  fifth  jmncture,  the  fluid  was  withtb*awn 
about  every  third  day,  and  the  cavity  washed  out  with  warm 
water  for  a  period  of  about  three  weeks.  A  fortnight  later,  the 
opcnintr  was  enlarged  by  bistoury,  and  a  large  quantity  of 
hydatids  evacuated.  Tiie  cyst  grudnally  contracted,  and  sup- 
parat^x]  ;  it  was  oceasionnlly  washed  out  with  a  solution  of 
chlorinated  soda  when  the  discharge  became  oHcnsive.  Com- 
plete recovery  took  place  in  ten  months.  (Med, Times  and  Oaz., 
1855.  I.  p.  57.) 

II.    BILRARZIA  H.EMATOBIA— CWfe/d. 
(Dutoma  llamalobtura— liUKarz.) 


BtLHARS — Zeitaehr.  f^r  WisaenBchaflltehe  Zoologie.     Bd.  it. 

Geiksinoer— Bwibuchtitiigeu  iib«r  die  KraDkb«itca  too  Krypton.      ArcluT.  U. 

Pbysiolog.  Heillt.     I&d4,  p.  5til. 
Datahts — KntoxiiAires.     Sjnopus,  No.  38. 
COBBOLD — Enloftoo,  p.  197. 
Hablbt  (Db-  Johk)— Knilemic  liKinatorifi  of  the  Ca^  of  Good  Hops.     Meil. 

Chii*.  Truu.,  vol.  xItU.  p.  55. 


This  parasite  was  discovered  by  Bilharz,  while  conducting, 
with  Gricsingcr,  an  investigation  into  the  diseases  of  the 
Eg^'ptians.  Bilharz  named  it  Pistoina  lirematobium  ;  but 
later  writers  have  erected  it  into  a  separate  genus,   which 
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Cobbolil  has  named  Bilbarzia  in  honour  of  \ts  discovcrcr. 

an  elongated,  soU-skinncd,  bisexual  entozoon.  three  or  hat' 

lines  in  length,  of  the  trematode  or 
fluke  kind  (Fig.  54).  It  inhaWtt 
tlie  branches  of  the  portal  srrfem, 
and  the  minute  veins  of  the  pelris  of 
the  kidner,  ureter,  and  bladder.  Sa 
common  is  it  among  the  Egrptius, 
tliat  Gricsinger  found  it  117  Lima 
in  363  autopsies. 

Tlie  male  (A  i  ff)  is  compara- 
tively thick  and  short,  and  providinl 
with  u  gj-njecoplioric  canal,  in  which 
the  longer,  filiform  female  {a  be) 
is  lodged  during  the  coimlatory  not 
The   eggs  {Fig.  55^)    are    oral] 

bodies  TT n  ^^  ""  '"*-'^  ^*^^^f 
spiny  priijoction  from  tho  ani 
end.    The  embryo,  when  newly 
cai)cd,  is  flask-shaped,  and  proridcJj 
with  cilia. 
This  creature  does  not  produce  much  mischit.'f  in  the  ]aj]g«r 
veins  ;  but  when  lodged  in  tho  fimaller  vessels  of  the  znuooiis 
and  submucous  tissue  of  the  urinary  and  intestinal  tracts,  it 
engenderH  severe  and  often  fata!  disorganization,     (incsingtTK 
found  that,  in  tlie  large  intestines  it  gave  rise  to  a  diaca&e  re-  V 
sembling  dysentery,  and  that  it  was  a  frequent  compliistion  of 
that  disease,  but  not  the  essential  cause  of  it. 

The  ravagcH  of  the  Bilbarzia  produce  much  moro  BerioQS 
results  in  the  urinary  channels  than  in  the  intestines.   It  chiefly 
aflVcts  the  bladder  :  but  frequently  also  the  ureter  and  p 
of  the  kidney. 

In  tho  bladder,  it  gives  rise  to  injected  and  eccJiymetir  rai 
patches  varjiug  from  tlio  size  of  a  lentil  to  that  of  n  shil] 
covered  with  a  tough  mucus  or  with  greyiBli-yellow,  bloody 
exudation,  which  contains  maflscs  of  ova.  In  more  adranced 
Btages  tlie  patches  are  more  elevated,  discoloured,  mixed  with 
pigment  Kpcckg,  Bmootli  and  Icuthery,  or  Kf)ft,  friable,  and  en- 
cnistcd  with  grarellj  mattofi  composed  of  uiic  acid  and 
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nrraary  iloiKJRitfl,  mbced  with  ova  and  blood.  Tb  other  casen, 
tiie  putc'lies  resemble  noduha  or  condylomata,  over  which  the 
mucous  membrane  is  sometimes  preserved  uninjured,  some- 
times thickened,  injected,  adherent,  or  detathed. 

"Wlien  llxe  parasite  invades  the  meter  and  pelvis  of  the 
kidney,  ita  effects  are  still  more  dcMtructive.  The  calibre  of 
the  ureter  ia  narrowed  at  the  airccted  spot.  Above  the  con 
striction,  the  ureter  is  dilated  from  accumulation  of  nrine  j  Uie 
pelvis  is  also  distended,  and  a  hydronephrotic  condition  is 
produced.  Or,  inflammation  and  suppuration  are  set  up,  and 
severe  pyelitis  ensues.  In  one  instance,  Griesinger  found  tho 
kidney  distended  into  au  enormous  sac  filled  with  pas — tho 
renal  tissue  being  wholly  destroyed. 

In  wldition  to  these  direct  results,  urinary  concretions  are 
often  formed  on  masses  of  ova,  and  g^ow  into  lurj;e  calculi. 
This  accounts  for  the  frequency,  and  endemic  prevalence,  of 
calculous  disorders  in  Ejfj'pt. 

Griesinger  remarks : — "  These  various  changes  in  the  me- 
chanical state  and  nutrition  of  the  nro-poietic  apjiaratus  fail 
not  to  react  most  deleteriously  on  the  entire  organism.  A 
series  of  cases  have  fallen  under  our  notice,  in  which  they  pro- 
duced general  ill  health,  and,  at  length,  death.  Most  of  these 
individuals  were  finally  cut  off,  with  shattered  constitutions, 
by  pneumonia,  dysentery,  and  the  like.  ....  The  direct  signs 
of  tlie  disease  are  to  be  souglit  in  the  uro-poictic  system,  but 
eeixicially  in  the  urine.  Rejwatetl  hiematuria  in  sickly  indivi- 
duals, ft'om  unknowTi  causes,  often  came  before  us  in  Egypt. 
We  no  longer  doubt  that  the  symptoms  were  produced  by  dis- 
toma-proccsses.  The  eggs  of  the  distoma  were  found  by  Bil- 
hnrz  in  the  nrino  of  a  boy  who,  diiring  convalescence  from 
ty]>lius,  Rufiered  from  liairaaturia.*  Symptoms  of  pyelitis,  or 
^ght  affection  of  the  bladder,  mast  be  present  in  many  cases." 
.  .  .  .  "  Cases  also  came  before  us,  which  awoke  a  strong  sus- 
picion, that  the  Distoma  disease  sometimes  ran  its  course  as  an 
acute,  severe,  and  fatal  dis<»rder.  We  found  on  two  occasions, 
in  the  bodies  of  persons  who  had  rapidly  died  from  an  unknown 
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acute  disease*  abundant  recent  diatom ft-ohan^es  in  tlie  blad- 
der, recent  pyelitis,  and  a  uniform  dark-red  li^'ijerzi^iuia  of  \hi 
kidnc^H.  In  other  coses  of  Bupposed  rupid  tjt7>hus;  the  sas^ 
changes  were  found  in  the  bladder  and  ureter.'*  Tbc«€  n- 
searches  open  a  wide  field  for  conjc<'ture.  Not  onl)*  mar 
urinary  derangements  and  nnemia  be  occasioned  by  tbe  ravs^ 
of  the  parasite,  but  septic  infection  may  arise  from  the  acca- 
mulation  of  heaps  of  dead  and  dying  animals  in  the  portel 
vessels  ;  or  the  animals  may  creep  into  tlie  general  circnlatnr, 
and  find  thuir  way  into  organs  of  vital  importance  :  in  one  in- 
stance distoma  egg-shells  were  found  in  the  blood  of  tU«  jefl 
ventricle. 

In  a  note  to  his  remarkable  paper,  Oriesiuger  throwg  out  the 
conjecture  that  the  endemic  hicmatnria  of  hot  countries  may 
be  due  to  the  presence  of  this  worm  in  the  urinurj  piuMg«a, 
A  most  interesting  confirmation  of  this  conjecture  ha»  lictn 
recently  supplied  by  the  researches  of  Dr.  John  Harley.     l>r. 
Harley  had  an  opportunity  of  examining  the  urine  of  thret 
gentlemen  who  had  resided  at  the  Cape  of  Good  Ilojie,  ud 
who  had  l>een  subject  to  the  endemic  btematuria  of  thut  oooft- 
try.    One  of  titese  still  continued  to  be  aflccted  wit}i  dtgfat 
iuemaluria  ;  the  other  two  considered  themselves  cured  of  th* 
hasmatuna,  but  wore  subject  to  gravel     In  the  dopOAit  ftm 
the  urine  of  all  three^  Dr.  Harley  detected  numeroos  ovm  of 
the  Billiarzia.    The  condition  of  the  uriue  in  the  first  case  b 
thus  described  by  Dr.  Harley  : — '•  Pale-ambor  coloured,  sp.  gr. 
1017'6,  acid,  deposits  a  deep  layer  of  dirtyish-white  fiooenleaii 
matter,  amongst  which  were  two  short  opatjuc  filaments  nbottt 
the  j'j  of  an  inch  in  diameter,  of  a  brownish  colour  and  soft 
consistence,  two  shorter  and  wider  fragments  of  the  tamo  mib> 
stance,  a  little  reddish  mass  of  the  size  of  a  hemp-sood,  like  a 
little  clot  of  blood,  and  numerous  white  si>ecks*    The  c\mt 
limpid  urine,  when  acidulated   with   nitric  acid  and  hcAtcd, 
deposited  a  trace  of  albumen."     Uric  acid,  oxalate  of  lime  ud 
urates  were  also  sometimes  found    The  deposit^  oxamioed 
microscopically,  was  found  to  contain  pus  corpuscles  ;  and  thft 
filamentous  bodies  and  coagnla  contidned  imbedded  in  then 
great  numbers — sometimes  thirty  or  forty,  or  moro — of  bright 
highly  refractive  oval  bodies,  wltich  weiv  identi^ed  aa  the  ova 
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of  Bilharzia  (Fig-.  55).  These  observations  seem  to  establish 
the  paro^itio  origin  of  the  eademic  hffimatnria  of  Cai>e  Colony, 
and  render  it  exceedingly  probable,  that  the  endemic  htema- 
turia  of  the  Mauritius  and  other  liot  climates  hus  a  similar 
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id  pniini'sU  b*«nt<>tiLi,  UnmA  in  Iho  uHnt*  of  n  piitioiil  ■ufferin^  fnini 
tatoliKfinJttitrlaoftlia  Cniteof  OtuA  Uu]io.     r>,  flluDciit  ot  miicua  toiituin- 
imhedded  in  it  x  M  ;  ^  av*  m  thev  ■iiwftrod  lu  ths  tre^h  uribo  x  lOOi 
?t«rUArl«7) 

Of  tlie  treatment  of  this  parasite  Dr.  Harley  observes  : — "  I 
have  found  that  a  draught  composed  of  Illxv.  each  of  oil  of 
tui7ientiiie  and  male  feru,  and  n\v,  uf  chloroform,  in  ^ii-  of 
tra^'anth  mixture,  given  every  morning,  bron;(ht  away  great 
Tiumbcrs  of  the  ova.  The  saline  (?  acid)  condition  of  the  nrine 
is  much  diminislied,  and  the  renal  irritation  and  pain  due  to 
Uie  presence  of  crystalline  concretions  are  much  relieved  by  tlie 
administration  of  bicarbonate  of  potash  in  copious  draughts  of 
water.  The  alkali  dissolves  the  uric  acid,  which  I  believe  to 
be  the  cementing  medium  of  the  oxalic  deposits,  and  thu.s  the 
disintegration  of  the  calculi  is  facilitated,  and  their  formutiun 
prevented"  (hep.  68). 

From  the  researches  of  Sieljold  on  the  treniatode  worms,  it 
may  be  assumed,  that  between  the  ciliated  embryo  above 
mentioned  and  the  adult  sexual  womi,  there  are  two  other 
distinct  forms,  which  serve  to  complete  the  chain  of  metamor- 
pboses  connecting  these  two  extremes  of  development.  Fresh- 
water  raollusca  and  fii-h  are  pi-obably  the  victims  select^id  by 
the  puia^iiU!  during  its  development  tUruugh  these  iutermediutc 
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stages.    Harley  on  these  grounds  BUggesU  the  following  propb^' 
lactic  mea:surcs  in  districts  aflected  with  endemic  hsioAtoru : 
i.  The  wntcr  should  be  convened  frum  its  source  to  its  deeu- 
nation  in  covered  channels,  so  that  the  ova  contained  in 
urinarj  and  fiecal  products  of  those  infested  with  the  parui 
may  be  prevented  mixing  with  it.     2.  Drinking-water  sh 
bii  filtered.     3,  Salads  which  may  entangle  small  moUusca 
taiuiug  parasites,  and  uncooked  molluscs  and  hsh  (as  6m' 
Hah),  should  be  cai'efuUy  avoided. 

HI.— STRONGYLUS  GIGAS- Rudolf'. 

DAVAnti-EotoKOftiKi.    Srnopius  9Q,  *ad  p.  367. 
Ci>aiMLi>— Kotosut,  p.  35ti. 

This  is  the  largest  of  the  nematoid  worms,  and  in  it« 
confoniialion  resembles  a  gigantic  lumbricus,  Tlie  male  measori* 
fii>ui  Icn  inchcci  to  a  foot  in  length,  and  a  quarter  of  an  inch  in 
bi-endtli,  while  the  femnic  has  sometimes  a  lengtli  of  more  Uum 
n  yard.  It  is  distingnishod  from  the  common  round  worm  by 
its  reddish  colour  (which  is,  however,  apparently  due  to  the 
sanguineous  fluid  in  which  it  is  nsuully  bathed),  hs  gnsaier 
size,  and  the  existence  of  six  no<lnles  or  papilla*  round  the 
mouth.    The  Ascoris  lumbricoides  has  only  three  oral  papilla. 

This  worm  is  almost  jjeculiar  to  the  kidney  and  urin&iy  pw> 
Kigcs  and  is  very  rarely  found  elsewhere.  It  inhabit*  weMpl^ 
the  North  American  mink,  and  has  been  found  in  the  dog,  wolf, 
horse,  ox,  and  some  other  animals.  It  is  of  extanuc  rurity  in 
the  human  subject.  Of  the  seventeen  alleged  uuw«  collected 
by  Davaine,  he  only  classes  seven  as  even  pixibable  instances. 
There  are  none  of  recent  occurrence  ;  and  it  is  evident  thkt 
most  of  the  alleged  cases  were  really  examplea  of  lumbriei, 
which  had  penetrated  into  the  urinary  pasaages  &om  the  in* 
tee  tines. 

A  very  fine  specimen  is  preserved  in  the  museum  of  iht 
London  College  of  Surgeons,  which  I  have  had  an  o|)portanity 
of  cxoinining.  It  ia  an  undoubted  sirongylus.  more  than  a 
foot  long.     It  originally  belonged  to  Brooke&'s  museum,  and  is 
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entered  in  Brookes's  catalogue  aa  "an  uuconimonly  fine  epeci- 
men  of  an  enormous  worm  (Htrongylua  gij^as)  found  in  the 
kidney  of  a  (nticnt  of  the  late  Thomas  Sheldon^  Esq." 
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IV.— PENTA8T0MA  DENTICULATUM- itwfo/pAi. 

DAYAiiri — KntouMures,  pp.  luxriiL  uid  293. 

Waohsr— Arcbiv  der  Pbysiologuuhe  Ueilknud«.     1862j  p.  £81. 

CvBBOLb— BuUwoa,  p.  294, 

This  is  a  very  minute  encysted  parasite,  about  a  line  and  a 
half  long,  club-shaped,  with  a  double  pair  of  hooka,  and  devoid 
of  sexual  organs  (see  Fig.  66),  It  is  conjec- 
tured by  Diivaine  to  be  the  larva  of  i»en- 
taatoma  ta^nioides,  which  infests  the  frontal 
sinuses  of  dogs  and  horses.  No  symptoms 
are  known  to  be  produced  by  it. 

The  only  known  instance  in  which  the 
parasite  wa.s  fuund  in  the  urinary  organs  is 
the  following : — In  making  the  autopsy  of  a 
painter,  sixty-two  ycai-s  of  age,  who  died  of 
Bright's  disease,  Wagner  found  on  the  con- 
vex border  of  the  right  kidney  a  small, 
whitish,  slightly-raised  ovul  patch  of  fibrous 
appearance^  about  one-seventh  of  an  inch  long. 
It  was  situated  under  the  capsule  of  the  kid- 
ney. Tliis  little  body  was  Iiollow  in  the 
interior:  it  contained  a  yellowish  mass,  which 
on  examination  disclosed  the  presence  of  a 
worm,  which  was  recognised  as  the  pentas- 
toma  dentiuulatum  of  Kudolphi. 

This  worm  is  common  on  the  surface  of  rio  ..n 

the  liver  in  goats,  oxen,  rabbite,  cats,  and  ^'^^Z''^^^^ 
6ome  other  animals.  It  ha^  also  rouontly  """^  {Atttr zeuk.vr. t 
been  found  on  the  surface  of  the  liver  in  man,  by  Zenker  in 
Dresden,  Hoschl  in  Vienna,  and  by  Virchow,  Wagner,  and  Fro- 
richs  in  other  parts  of  Germany.  Cobbold  states  that  Dr. 
Murchison,  during  tlie  time  he  iield  the  office  of  Pntliologist  at 
the  Middlesex  llospital,  diligently  searched  for  it  mtliout 
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ERRATIC  AND  8PTOI0US  WORMS. 

v.- ERRATIC  VORBIS. 

Intestinal  wonoB  Bometitnes  penetrate  into  the  nrinaiy  pa*- 
aagea,  and  are  voided  with  tlie  urine.  In  women,  threat!  wormfc 
occasionally  creep  into  the  bladder  through  the  urethra  ;  and 
in  both  sexes  lunibrici,  and  joints  of  tapeworm,  have  Xxxa 
known  to  creep  into  the  bladder  through  li^itulous  eommimica- 
tioos,  caosed  by  abscesses,  passage  of  ping,  Ulhotomyy  &o. 


VI.— SPURIOUS  WORMS. 

The  spiroptera  hoinmU  of  Itadolphi,  the  dtplosoma  cnnaia  of 
Farro,  and  the  ductyltus  acukalus  of  Curling,  hare  been  clearly 
proved  by' Schneider  and  Cobbold  to  be  examples  of  impoeitioD 
— witting  or  unwitting — on  the  part  of  patients.  The  histonr 
of  the  BO-calicd  diplosoma  crcnata  of  Farre  furnishes  one  of  \ht 
most  remarkable  examples  ever  put  on  record  of  long-continued 
and  successful  deception  practised  on  scientific  inquirers,  Tb« 
following  references  may  be  consulted  on  the  subject: — W. 
Lawrence,  Med.-Chir,  Trans,  vol.  ii.  385  ;  A,  Farro,  JStai^i 
ArdiWt'.a  of  Medirine,  vol.  i.  p.  S'JO  ;  A.  Schneider,  lUuheri  ami 
DuhoUit  Archiv,  1802,  p.  275  ;  Cobbold,  Entozoa^  pp.  403,  -lOd; 
Curling,  Med.-Chir.  Trans,  vol.  xxii.  p.  274, 


CHAPTER  XIV. 

ANOM.VLIES  OF  POSITION,  FORM,  A^^)  NmiBER 
OF  THE  KIDNEYS. 


CnorART— MftlAd.  d.  Votes  Drinairei,  (Bail.  bjSegaliw.)    P&rii,  1855,  p.  63. 

HAntft  -MaLLtl.  tl.  Keint.     T.  iii.  7(19. 

DvtLB AM— Gay's  Itcwp.  Keporu.     1350.  p.  iOi, 

KuanisTSiM— Nicreukraukbeiteo.     p.  472. 

?008t— Kr&uklu  il.  Elarubcreitendea  Orguie.     Rrl.  1865,  p.  706. 


The  kitlncys  are  snbject,  HIcq  other  organs,  to  certain  devia- 
tions from  their  natural  situation,  form,  and  number.  Moat 
of  these  deviations  are  congeaital  ;  others  are  acquired  later 
in  life,  through  accident  or  disease.  Some  of  them  arc  appre- 
ciable during  life,  and  are  liable  to  be  confounded  \rith  wholly 
different  pathological  states :  others  are  entirely  latent ;  and  are, 
80  long  as  the  healthy  st-ate  is  maintained*  nowise  detrimental 
to  the  subject  of  them ;  but  bring  greatly  increased  risks,  under 
certain  contiugenoies  of  obstruction  to  the  course  of  the  urine. 

I.    ANOMALIES  OF  POSITION. 

The  kidneys  may  occupy  an  lumatural  situation,  and  remain 
permanently  y7j^rf  in  that  situation  ;  or  the  misplaced  organs 
may  possess  a  certain  mobiliiy, 

A,  Fixed  Malpositions  of  the  Kidneys. 

The  kidney  may  be  displaced  downwards,  upwards,  or 
laterally,  by  the  pressure  of  a  tumour  growing  in  its  vicinity, 
or  by  an  enlarged  liver,  spleen,  pancreas,  or  supra-renal  body  : 
iu  tlicfec  cases  the  malposition  is  ac<iuued.      But  the  maL- 
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position  may  also  be  cofigenital.  Instead  of  lying  beside  ihft^ 
Yert^bral  column,  deep  in  the  lumbar  region,  the  organ  ntaj  bt 
fixed  in  front  of  the  vertebrie,  or  on  the  hrira  of  the  pelrii^ 
within  that  cavity  ;  in  a  case  fipircd  by  Ruysch,  the 
lay  cross-wise,  with  its  liiluB  turned  upwards,  the 
descending  behind  it. 

A  kidney  con^enitally  misplaced,  usually  deviatca  m 
less  from  its  natural  confi^^unition,  and  is  aseociated  with 
position  of  some  portion  of  the  largo  intestine  and  ]>erito! 
The  renal  artery  and  ureter  also,  necessarily,  dcriAtc  leo* 
more  from  their  natural  distribution.  The  correspoodm^ 
supra-renal  capsule  does  not  (in  congenital  cases)  foUow  ihe 
kidney  into  its  abnonnal  situation,  but  invariably  occupies  it« 
usual  place  in  the  lumbar  region. 

By  far  the  most  common,  and  also  the  roost  practical^ 
important,  of  the  fixed  misplacements  of  the  kidney,  are  Ukmb 
in  which  the  organ  lies  within,  or  upon  the  brim  of,  the  pelvis. 
In  these  cases  the  misplaced  organ  is  liable  to  l>o  felt  during 
life,  either  through  the  abdominal  wall,  or  the  vagina,  and  to 
l>e  mistaken  for  some  other  object  ;  if  it 
lie  within  the  pelvis,  it  may  embanaa 
and  complicate  parturition. 

In  nineteen  cases  of  congenital  mal- 
position of  the  kidney,  which  I  hav« 
been  able  to  collect  and  comfiarc,  the 
abnormality  was,  in  every  instance,  con- 
fined to  one  kidney  ;  and  the  left  kid- 
ney was  much  more  commonly  affected 
than  the  right  (left  14,  right  h\ 

The  most  frequent  of  these  deviations 
/y  (  )/  /  waa  to  find  the  kidney  lying  obliquely 
on  the  sacro-ilioc  synchondroeis,  asi  re^ 
presented  in  Fig.  57.  In  some  of  the 
cases,  the  organ  was  fixed  bciude  tbo 
uteras,  or  tran&verselv  between  the  reiy 


PiQ.  ST.  Left  UdiMf ,  lytnc  on 
tha  Un  Mcru  UliM:  ayncbroQ- 
driMM.— (Fn>m   n    drawing  i    i  •    i  i  . 

In  the  poMOHiou  of  Dr.  tum  and  bladder,  or  acrott  the  pronit 


Ranwid.) 


nence  of  the  sacrum. 


Mr.  Canton  has  descriL»ed  and  figni-ed  a  curious  specirnen, 
taken  from  a  man  who  died  (of  bronchitis)  at  the  ag«  of 
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itv-ticven.  There  were  no  renal  symptoms  during  life. 
The  rij^lit  kidney  was  in  nil  respecU  normal ;  bnt.  the  lut't  was 
situated  below,  and  between,  the  hiftircation  of  the  aortu,  as 
shown  in  Fig.  58.  Instead  of  presenting  the  ordinary  kidney- 
shape,  the  gland  was  nidely  oval,  and,  on  some  parts  of  its 
surface,  lobulated.  The  jielvis  of  the  organ  was  directed  almost 
immediately  forward,  and  the  upi>er  portion  of  tlie  ureter  was 
dilated,  owing  to  the  impaction  in  it  of  au  oxalate  of  lime 
calcalns,  weighing  2^  drachms.    The  left  renal  art-eriea  were 


Pio.  68.    Mr.  Cuibin'B  cam  nf  mlNpUcwl  Mid  lifhi)liit«il  kidney.— (FVum  Um  Tnuw- 
ActJoiui  ul  the  I'uUiuIugical  Hodaty,  roL  xlli.  p,  147.) 

two  in  number,  and  sprang  from  the  fore  part  of  the  aorta  at 
ft  short  distance  above  its  division.    The  siguioid  flexure  ol 
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the  colon  was  placed,  as  represented  in  the  engraruig,  on  um 
right  side  of  the  kidney. 

It  rarely  hnppcns,  that  malpositions  of  this  class  prodooe  lay 
evidence  of  thuir  exintence  daring  life  ;  but  BometiniGfly 
the  two  following  ct).8(«,  the  nii8{>liice(l  organ  forms  s  pall 
tnmnur  in  the  abdomen,  which  is  liable  to  be  mij 
something  of  a  more  serious  charact-er  ;  or,  in  the  ft 
may  constitute  an  obstacle  to  partarition. 

Case  I. — L^fl  kidruy  iiMi/ormfdy  and  rittutUti  otvr  (A4  Uft  taero-^JiM 
rynchondrofiMt  mistaken  for  an  abdommai  tumour.  {£>urkam^  (?m§» 
Hosp,  Reports,  1860,  p.  407.) 

ilr.  W.  S.t  pm'iou&ly  in  good  hoalth,  rafferod,  at  the  m^  of  foctjr 
from  A  eorero  attack  of  fever.  During  his  recoTery  be  tinticcd»  fi 
first  time,  a  tumnnr  deeply  seated  In  the  hyimgnittric  r^uti,  sotnow 
tlto  loft  of  the  middle  line.  This  tumour  was  foaud  on  examination 
oral  in  fonn,  somen-lint  oliislic  to  the  touch,  and  tixed.  It 
nodulated,  nor  did  it  present  any  distinctive  elevations  or  dc 
Manipulatiou  pkve  riae  to  rer)*  disagreeable  seusationa,  bat  not  to 
|>(\in.  Coiisidorahlc  alarm  vras  folt  by  the  patient,  especially  ju 
members  of  his  family  hwl  died  from  *'  tumour  in  the  ahdoiDc-41. **  la 
cotirw  of  a  short  time,  when  conraloaccnce  from  the  fever  vu  ntahl! 
a  second  opinion  was  taken.  The  conclusion  orriTcd  at  wao,  that 
existed  in  the  lower  part  of  the  abtlomcn  **atumour  of  doubtful  cKanHar.** 
Iodine  ointment  was  applied,  and  iodide  of  potassium  taken  int<;ntally. 
The  truatraent  was  continued  for  aomo  time,  but,  of  course,  did  ii<H 
produce  the  slightest  effect  on  the  tumour.  Mr.  &  nerer  tborou^hljr 
rocovorod  his  health  and  strvn^th,  and,  about  four  or  five  ye«r«  aftar  hb 
attack  of  fever,  diod  of  pulmonary  disease. 

Autopt^.  —  ITpon  opening  the  al>ilomMi,  it  was  at  onm  eeeii  that  the 
supposed  tumnnr  was  nothing  more  than  the  left  kiiltivy,  which  waa 
ftitUAt«d  over  the  sacro-iliac  aynchondrosia,  and  extended  Homrwhat  on  the 
promontory  of  the  sacTDia,  and  also,  by  it«  lowur  ]«rt,  into  the  true 
|>clri8.  The  colon  fonncd  no  sigmoid  flexure  in  the  left  iliac  fonaa,  but 
paaobd  flcrofta  tlie  nii<ldlo  line  ;  nnd  the  commencement  of  tlie  rectum  waa 
on  the  ri^ht  side  of  tlio  socmnL  The  Anpra-rf^nal  capaole  waa  in  it« 
normnl  jionition.  Th^^  kiilney  prrsentud  two  di^prtr-^ntifi,  whii^K  divided  ite 
surface  suiiiewhat  indistinctU  into  three  portions.  The  prinf-i|iat  arterial 
supply  was  derived  diret'tly  from  the  aorta,  by  a  branch  coming  off  Jms 
above  tlie  bifurcation  ;  a  branch  of  the  common  ihoc  artery  of  the  oppomit 
5>)de,  and  »  branch  of  the  internal  iliac  of  thn  same  aide,  alno  aupjUied 
dilforeiit  parta  of  the  organ.  There  was  one  princiiial  vein,  which  j 
from  the  internal  and  posterior  part  of  the  kiiluty  intotba  vena  cava 
aljovo  the  junction  uf  the  conunun  iliac  veins.  The  urvtvr  r^vultrd  freoi 
the  junction  of  four  broncdics ;  uf  tbi'vc,  twrj  cnme  fnim  the  up|wr  and 
jMMtrrior  pnrt,  while  the  two  prinriiHil  <moK  came  fniin  the  autertor  and 
luwvt  [nut ;  tJiMo  branchve  joined  unr  another  abont  an  inch  (row  their 
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i\  points  of  exit  from  tlie  organ.    Tlius  this  Vidney  presented  no 
ict  lulus,  Dor,  eonMijuently,  did  it  posaess  the  churncturifctio  kidney 

shupt*.     The  right  kidney  wftain  iU  natnnil  position,  and  both  gUnd*  were 

quite  henllhy. 

Case  JI.— ^  mvip^aced  left  kidrutif  offering  an  obstaeit  to  partuir&itm. 
(UoM^  dud  iy  Rayert  1.  c,  torn.  iii.  p.  774. 

The  8u>iject  of  thiB  obserration  was  a  woman,  in  whom  the  left  kidney 
vas  situated  deeply  on  the  Inside  of  the  psoas  muscle.  In  twu  lalMure, 
through  which  this  womnn  Imd  parsed,  a  tumour  was  formed  each  time  un 
the  left  side  of  the  jrehis,  which  excited  fixed  and  inoreatiing  puin  trith 
«ach  contraption  of  the  uterus  ;  the  passage  of  the  head  woa  thereby 
retarded,  but  both  aoconchemeuts  were  hiijipily  accompUtdieil 

The  (h'df/noftia  of  a  mi9i)laced  kidney,  forminj^  a  pelvic  or 
abdorainal  tumour,  resta  on  the  modorute  size  and  the  Hniooth 
elastic  feel  of  the  tumour,  together  with  the  cxifik-nec  of  a 
want  of  fulness,  or  n  slight  hollowinfj,  of  the  corresponding 
lumbar  region — denoting  the  absence  of  the  kidney  from  its 
usual  place.  The  fihai>e  of  the  tumour,  when  roniform,  of 
course  greatly  asfsiata  the  diagTiosis ;  but  in  a  large  majority 
of  such  maljwaitions,  the  peculiar  kidney  shape  iti  not  preserved. 
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In  addition  to  the  references  on  p.  501,  see  : — 

Bima— Med.  Times  and  Gaa.,  1853,  i  p.  7,  ete.,  and  1340,  i.  p.  30. 

0pP0Lxea-Il>id.«  1S57,  L  i^7£,  and  Olin.  Europ.,  185J,  No.  2. 

FitiTX — Arcbive)  Gdu^mtes.  1859,  Aeg.  aud  BepL 

3kxoch— Khitik  d.  UDterleiU-Krankh.     Berlin,  165S.     Bd.  ill  p.  367. 

BitOQCKT — ArchiTca  Oeiierales,  IS^^t,  Jan. 

Casks— See  Lancet,  lSr>2,  ii.  p    1»0  ;  )S03.  i.  p.  521,  ii.  p.  363  ;  Mird.  Timfti 

andGai^  18.>7,  p.  CI  ;  1858,  i.  p.  331,   ii.   p.  3«i ;  U59,   ii.  p.  J2tf  ; 

l.SitO,   i    p.  tf  ;    18«4,  July  »lb  ;    MidUod  Joam.,  Jan.,    1868;  Prag. 

Vitfrteljabracbr.,  Bd.  ol. 

Vague  allusions  to  mobility  of  the  kidneys  are  found  in  the 
works  of  the  older  writers  (McsutS  and  Riolan),  but  to  Itaycr 
beloni^s  the  credit  of  having  first  pointed  out  the  practical 
bearing  of  this  condition,  and  the  sympttims  and  signs  by  which 
it  may  be  recognised  during  life.  In  this  country  the  subject 
has  been  al»ly  illnstratod  by  Dr.  Hare,  under  whose  observation 
no  fewer  than  hcvL-n  coses  have  fullen.  ilr.  Durhiim  has  brought 
iogether  ;md  collated  all  the  instances  (10  lu  number)  whiuli. 
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Up  to  that  time  (18G0),  had  been  verified  bj  posi^mariem 
aminatiouH.  Oppolzer  and  Henoch,  in  Germanv',  Imre 
tribuknl  a  number  of  ea^es  ;  Fritz  has  analysed  all  the 
published  prior  to  1)S59  ;  and  in  the  |»re»cnt  jeai\  Bcvqnot  hM 
contributed  an  cKsay  on  the  pathogenesis  of  movable  kidnenL. 
The  following  account  is  based  on  an  analysis  of  61  cMCf 
derived  from  the  sonrces  above  indicaiod, 

Phijsical  i:<igns  nnd  Symptoms. — The  kidneys,  in  their  nonnal 
state,  are  secured  in  their  jwsition  by  a  thick  inve3>tuient  <rf 
adipose  tissue,  and  a  reflection  of  the  peritononm  which  pasaei 
over  their  anterior  surfoces  ;  but  under  cert&iu  cireamstaooei^ 
one  or  both  kidneys  break  away  from  these  not  very  firm  »t- 
tacliments,  and  tloat  loose  amid  the  abdominal  viscera — do 
longer  bound  except  by  their  blood-vessels  and  excretory  ducts. 
The  degree  of  mobility  and  of  change  of  position  which  th« 
kidney  acfjuirea  in  these  cascR  varies  greatly.  In  the  generality 
of  eases,  the  organ  des<M^nds,  when  the  patient  is  Htuiuling  ap- 
right,  below  the  margins  of  the  ribs,  and  occupiea  a  diagonal 
position,  extending  from  below  upwards  and  outwards,  midiray 
between  the  costal  border  and  the  umbilicus.  In  ihiM  sitnatioo 
it  forms  an  oblong  tumour,  having  the  shape  and  feel  of  tho 
kidney.  It  can  be  pushed  in  various  directions — upwards,  or 
downwards,  or  laterally — over  a  space  of  several  squan;  i&uboSi 
In  persons  with  flaccid  bellies,  the  gland  can  be  aotnally 
grasped  with  the  hand  ;  and  a  sickening,  sinking,  sensation  is 
experienced  when  it  is  compressed  ;  otherwise  it  is  usuaDy 
painless.  When  the  patient  lies  horizontally,  tho  diftplaced 
kidney  can  be  thrust  back  again  by  the  hand,  into  its  natond 
situation  in  the  lumbar  region  :  but  it  generally  resomM  lU 
nnnatural  place  when  the  pressure  is  withdrawn.  The  respim* 
tory  movements  and  the  posture  of  ttie  l>ody  exercise  a  marked 
influence  on  the  position  of  a  movable  kidney.  Deep  itispi- 
nvtion  canses  it  to  descend,  and  deep  expiration  to  oaoend  ;  it 
falls  over  to  the  linea  alba,  or  in  the  opi>u8ite  direction,  n  the 
body  is  inclined  to  this  or  that  side.  In  the  slighter  caMCit,  half 
or  three-quarters  of  tlie  length  of  the  organ  i&  palpable  throagh 
the  soft  abdominal  walls,  along  the  Uirdcrs  of  the  false  ribs  ; 
but  the  displacement  is  gcnomlly  more  considerable  than  thi*  ; 
in  a  ca^'  mentioned  by  Johnsou  the  kidney  had  driflod  beluii 
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tlie  nmTM'lieus  ;  in  another,  related  bj  Day.  the  liidney  lay  in 
the  iliac  fos-sa,  aiid  couUl  be  moved  hither  and  thither  over  a 
space  of  three  or  four  inches.  "When  the  patient  reclines,  the 
displaced  or*^tm  occapieti  a  higher  position  than  after  long 
standing  or  walking.  Pcrcnssion  does  not  yield  a  dull  sound 
over  a  movable  kidney,  but  a  muffled  tym|>aiiiticnote.  When 
the  loins  ore  examined,  a  Satteniug  or  slight  hollowing  of  the 
renal  region,  on  the  side  of  the  displacement,  is  perceived  ;  and 
the  percussion  note  is  tympanitic — showing  that  the  absent 
kidney  is  replaced  by  intestine.  When  the  organ  is  thrust  back 
by  the  hand  into  its  original  position,  the  natural  bulging  in 
the  loin  is  restored,  and  the  bowel  sound  disappears. 

The  subjective  symptoms  are  somewhat  vagne.  There  is 
usually  a  feeling,  more  or  less  intense,  of  dragging  and  weight 
in  the  abdomen  ;  sometimes  it  amounts  to  no  more  than  a  dull 
uneasiness,  chiefly  perceived  after  prolonged  standing  or  exer- 
cise. The  movements  of  the  di8placc<l  organs  are  distinctly 
perceived  by  some  patients  ;  in  one  instance  they  were  mis- 
taken for  the  supitoscd  movements  of  a  child  in  the  womb. 
Severe  paroxysms,  resembling  nephritic  colic,  occurred  in  some 
cases.  Two  of  Rayer's  cases  had  neuralgic  pains  mnning  in 
the  course  of  the  anterior  crural  and  sciatic  nerves.  Con- 
stipation appears  always  to  aggravate  the  sensations  of  the 
patient.  Consciousness  of  the  existence  of  a  tumour  within 
the  abdomen  seems  to  produce  a  hypochondriacal  state  in  some 
individuals. 

The  secretion  of  urine,  which  is  always  healthy,  goes  on 
generally  without  the  least  alteration  j  but  in  one  of  Jago's 
cases  there  was  urgency  of  micturition  when  the  kidney  waa 
jirefised  towards  the  pubes,  and  in  one  of  Henoch's  coses  the 
same  sraptom  occasionally  occurred  on  long  standing. 

The  only  complications  (not  clearly  accidental)  ol)6erved 
were,  epigastric  [mlsation,  and  congestion  and  enlargement  of 
the  displaced  kidney  :  in  three  cases  (perhaps  four)  hydro- 
nephritic  distension  of  tlic  renal  pelvis  exist43d. 

The  two  following  examples  furnish  typical  illustrations  of 
movable  kidneys : — 

Cask  I.—Mra.  D.,  K-t  36,  the  motlier  of  tcvcral  ohiMrcn,  Imd  hecn 
oflca^oaolly  under  Dr.  Uuv  »oan  for  u-vura]  yvars.     She  bad  KufTvicd  (ruin 
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oniemta  and  oli^-rofnorrhiTj,  but  got  quito  wpU  of  the«e.  Sho  had  kI 
wiirtb  an  attitck  of  guslroUynio,  wlicn  ahe  tin*!  alu  inuclilnngiior  ami 
bility,  wiUi  weit^ht  uid  niukitig  seiiiiarion  at  tbe  cpigaiilriutn. 

lu  t)ii>  spring  of  18J^2,  Dr.  Hun^  attcmU'd  hc-r  for  n  slight  bnoachkl 
attack  :  when  ulie  g»t  better  of  tbat  she  coiuplaiued  of  a  "beating  i«nM- 
tion"  Uoiru  the  niidJlo  of  the  ahtlomfn,  utiil  aim  of  hnriD^  at  th«  nppO 
part  of  it,  on  each  side,  "sonic  swellings  which  on  pi^isur**  sJipjird  ap 
under  the  rib*/*  Rhe  had  liatl  a  sinlting  sfnsatiun  nt  tho  epigastrium  for 
years,  hut  it  wiui  only  ah«>ut  twelve  muutlus  llial  she  hail  lV.lt,  on  applnng 
l)«r  hnnil  there,  a  tumour  in  one  (tbe  right  T)  hj]>04'.btihilrinni,  and  about 
fonr  wcrks,  another  on  tbe  otiier  side.  The  aortic  inipnlae  had  be«n  tTOii* 
blesoiuB  for  Ave  wet.'ks  post. 

On  uiiikitig  uu  examination  of  the  abdomen  fwliicb  was  rather  thin,  and 
of  short  ant<To-poftterior  diometer,  while  the  pQript»*wi're  aUn  flflccid),  thi 
Aortic  iinpnlu!  was  found  to  extend  frutu  t)ie  upper  jurt  of  the  epigiutriutD 
to  more  thiin  an  inch  below  tlie  nmbilicu»,  and  it  was  exeeedingly  writ 
morkefl  and  strong.  The  loft  kidney  was  Bitaatcd  lower  than  nsvi*!,  but 
rvatlily  gli^led  when  pressed  upon,  frum  under  the  fingers,  drHp  into  tbe 
hypix'hi.niinac  region,  while,  on  t)je  other  baud,  it  might  Lw  ptuht-*!  some 
di:4tiuu'c  douTiwurds  :  the  right  kidney  presented  the  same  phenomena, 
except  tliat  it  was  much  more  mobile,  and  could  be  detruded,  downward* 
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Pio.  69.   DUitniin  sbnwin^  the  Trarrhig  fKMltlonii  of  tho  kWncTF  te  the  ea«e  tif  Mn>  ft  j 
A  A.    Unririnii  of  oivtal  cartiLktfen.    h.   lli^ht  kidney  :  **hm 

patlont  to  In  recuinbont  poedtion.     C  C.  IHtlo,  uu  Ae«p  \-  i*1Mak 

pcwltton  to  whlvh  it  oao  tw  moved.      C  F.  Left  kidney ;  ^  i  •:  <3C>— 

<Afl«r  Hare.) 

eo  far,  thiit  Ibe  whole  of  it  could  \w  fult  some  dlstanoe  below  the  coatal  «*- 
tiUg^R,  tit>d  its  form  well  made  out,  owing  to  the  tluunoas  of  tbo  parieiea, 
(SoeKig.  29.) 
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A  WtlarloniiK  plut^r  wiu  applied  to  the  abdomen,  nnd  snma  tinct.  feiri 
seaquichlor.  and  tiurt,  *'aluuiij«  wi?ro  givf-n.  The  patient  was  aftiiT- 
wards  sfen  spveral  tiwes  by  Dr.  Hare,  and  again  very  recently  :  at  times 
slie  hftd  bef'n  free  from  all  i-enal  pain,  bat  laiuly  she  had  agnin  felt  some- 
what weaker,  nnd  she  hod  had  more,  both  of  the  abdominal  impuls<\  And  of 
thedngging  s(?nsation  in  the  loins,  though  the  pain  was  by  no  nif^ana  bo 
much  there  aa  it  was  a  few  years  oga  On  examining  the  abdomen,  the 
nobility  of  the  kidneys  (especially  of  the  left  one)  appeared  to  be  leas  thaa 
formerly,  thongh  tliat  of  the  right  one  was  still  very  notable.  {Hart,  Med, 
TimMand  Gaz,^  1858,  i.  p.  8fi). 

Case  II.— A  woman,  aged  forty-three,  was  admitted  into  the  Cbaiit^ 
(Paris)  on  Dec.  18,  1836. 

She  was  of  a  phlegmatic  tomperainent  and  spare  habit ;  but  stated  that 
aba  had  never  been  laid  np  until  the  Inat  eight  days,  during  which  slic  had 
suffered  from  colicky  diarrhcea.  The  tongue  waR  dirty  rtMldiMh  at  the 
point,  white  in  the  centre.  There  were  anorexia  and  thirst.  The  abdomen 
was  aUghtly  tender  on  pressure— no  nuusea  or  vomiting. 

On  examining  the  abdomen,  there  woji  felt  on  the  right  side,  below  the 
liver,  a  hard  sinuuth  tumour,  having  tlie  form  of  the  kidney.  Its  out- 
lines could  be  plainly  traced  ;  it  was  movable;  and  could,  so  to  speak, 
be  gra.spod  with  tliu  hand,  and  pushed  almost  as  low  as  tlie  umbilicu*,  or 
tbrjst  under  the  liver.  Tlio  tumour  was  so  isolated  from  the  liver,  that  it 
could  not  be  cnufoundftd  with  that  orguu,  uor  with  the  gull  bladder.  lu 
the  corresponding  lumbar  region,  a  hollow  was  felt.  The  {)osilion  of  the 
left  kidney  oouhl  not  bo  exactly  determined.  The  patient  stated  that  she 
lelta  dragging  in  tlie  alxlomcii  towards  the  umbilicus  ;  but  she  added  that 
this  pain  eucindml  the  loins  :  her  answers  showed  tlmt,  in  addition  to  the 
passing  derangement  of  the  digestive  oi^ns,  there  was  superadded  a  habi- 
tual ailment  resembling  liypochoudria. 

There  was  no  pain  in  the  corresponding  thigh,  nothing  onnatunl  in  the 
urine,  and  never  any  interruption  to  its  flow. 

The  paiient  had  Iwen  once  pregnant,  and  had  had  two  miscarriages.  By 
diet  and  repose  the  slight  gotftru-iutestinai  disturlHLnce  siteodily  subsided  ; 
hut  the  tumour  and  the  pains  (real  or  exaggerated)  in  the  ahdomeu,  back, 
&c.,  remained. 

A  diachylon  plaster  was  plnccd  on  the  belly,  and  over  this  a  tight  ban- 
dage, which  exercised  a  strong  prcssuTx:  on  tlie  contents  of  the  abdomfn. 
The  patient,  who  the  evening  before  had  Btatc<l  that  standin;;  and  walking 
aggravated  the  abdominal  puins,  felt  relief  &om  the  application  of  the 
bandage. 

She  left  the  hospital  Dec  22,  1836.  feeling  scarcely  any  or  no  pain  in 
thelwUy.  Ttut  it  wa<i  remarked  that  there  wa«  that  exog^'cration  and  want 
of  precision  in  her  anairers  to  questious,  so  common  among  liypoclioudriacs. 
Baytr,  L  c.,iii.  p.  784.) 


Etiology. — ^Mobility  of  the  kidneys  ia  mnch  more  common  in 
women  than  in  men ;  and  more  common  on  the  rij;lit  side  than 
the  left.    Of  the  fifty-one  cases  which  I  have  been  able  to  col- 
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Icct»  Forty-six  were  women  and  only  five  men.    In  forty-«z 
cases,  inlbnuatioa  is  given  as  to  the  side  affected : — 

In  2S  the  right  Icldnoy  aluno  was  movable. 
-—    S  tliti  left  ki'lney  tdonts  WM  tnuTsble. 
—  10  botli  kidneys  wens  inomble. 

The  ap:e  of  the  patients  varied  from  eighteen  to  six^ty-fiTft 
years — tli(>  jLrijnera!  niw^a  lieiiig  between  twenty-live  and  forty, 
whii-h  Lorresponds  roughly  to  the  child-bearing  period  in 
women. 

In  a  liu't»c  nnmber  of  the  cnscB  no  clear  determining  cause 
could  be  indicated  ;  in  several  inBUmccs  the  afteetion  was  attri- 
bnted  to  the  efleel.'t  of  re]>L'ated  or  protracted  labours.  In  one 
casie,  related  by  Henoch,  the  right  kidney  became  movable 
after  a  blow  on  the  right  loin  :  in  another,  wliieh  may  be  here 
f)Uoted,  from  the  same  author,  both  kidneys  became  movable 
alter  a  f;!ll  from  a  horBC. 

CxaE  III.— A  military  officrr  fell  from  his  horse  some  yean  prorioosly  {tt 
executing  a  nmuccxuTe,  and  dc-socudod  on  his  fet't,  with  violrnt  concusAion  of 
tlic  entire  b"dy,  but  no  iinmrdiatc  evil  resuUa  followed.  About  huK  ayrar 
after,  he  suddtnly  diseoverc"!  a  swelling  in  tW  Wily  near  the  nuvel ;  a  few 
inontlts  Inter,  a  second  niinilsr  swelling  wus  )ierceived  on  the  loft  aiile, 
nhieh  v>nH  Hiipposed  to  be  on  enlarged  siileeu.  A  celebrated  siir);«im, 
whom  he  cousullcd,  judged  the  tumoura,  on  oi'connt  of  their  mobility,  to 
l>c  enlarged  niescnteric  glands,  and  rcoommcadod  tho  use  of  Carlabid. 
waters,  but,  of  eour**',  without  any  efTect 

Wlun  examined  by  Henoch,  the  fdlloiring  condition  was  found: — In  the 
upright  jHisition  of  the  pnlient,  who  wms  bumewhat  thin,  tW4t  t>H^'ht 
prowincnc'-s  wem  visible,  one  on  each  side  of  the  navel,  »nd  about  fw« 
inches  ditttant  therelrarn.  Thi^e  protninenc^es  yielded  a  snnonms  sound  on 
iM'rrii^siuu,  and  reveulod  tltemselves  on  jmlptition  as  sntooth  oblong 
tumours,  al»out  the  size  of  goose  eggs,  with  rounded  mnrgius.  The 
position  and  fonn  of  tho  swcUiugit  were  perfectly  syiunietrical.  Strung 
pressure  upon  ihem  diil  not  exaetly  exrite  pain,  but  •*nused  a  aeuMtion 
resembling,  as  the  patient  said,  that  produrwl  by  R4]net"ziMn  the  twiticles. 
By  continuous  pressure  upwards  aud  backwards,  botli  tuinuurs  could  ba 
easily  tliruHt  into  the  Inmhar  regions  ;  but  they  reattnied  tiieir  old  (tovition 
when  tlie  jiressure  was  withdmwn.  Tlic  tumours  aliio  disappenrid  when 
the  pfttii-iit  rrclined  on  the  back,  but  on  resnmption  of  the  upri^jht  posturs 
they  beemne  nj^-ain  perceptible  in  a  short  time.  When  the  patiuni  lay 
quietly  on  Ids  l«ck,  he  could  render  the  vanished  tumours  ag;«ii)  palpabts, 
by  strongly  pressing  with  his  thumbs  in  the  lumlwr  regiivu  ;  vim  tumour* 
tWn  sprang  forwai\!  with  e last ieity.  Tho  lunilwtr  rp^oitA,  when  tho  patient 
stood  upii;:ltt,  won?  somewhat  sunk-in.  Then?  were  no  urinary  f.yit)|»toni&. 
Ths  only  incouveuieuce  which  the  patient  experienced,  conftistod  in  an  un- 
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pleasant  dnig^rfnjf  Rengation  in  the  Btanding  position,  which  pvidcntly 
depended  on  iho  weight  of  the  deproKsed  or>(aus.  Ho  also  coniplainc<l  of 
diniinushing  strength  in  tho  lower  Umba  ;  thiA  was  not,  howevor,  due  to 
the  niolnlity  of  the  kidnejf),  but,  lui  wm  proTod  Inter,  to  a  commencing 
labcs  dorsulia.  An  abdoniiiml  bandage  did  not  in  thia  oue  produce  any 
good  effect.     (Uenoehy  L  c,  Bd.  iU.  p.  3t!8. 


The  distproportionate  frequency  of  mobility  of  the  kidney  in 
llie  female  sex,  and  on  tlie  riglit  aide  of  the  IkmIv,  indicates 
that  tifrht  lacing  is  probably  not  without  eflcct  in  dislodging 
the  kidney  and  rendering  it  movable,  Cniveilhier  remarks : — *'  I 
have  often  observed,  in  women  who  wore  tight  stays,  the  right 
kidney  to  lie  sometimes  in  the  right  iliac  fossa,  sometimes  in 
front  of  the  sacro-iliac  synchondrosis,  sometimes  even  in  front 
of  the  vertebral  column,  at  the  level  of  the  adherent  border  of 
the  mesentery,  in  the  substance  of  which  it  was  placed.  The 
kidnej,  thns  accidentally  displaced,  enjojs  a  certain  mobility. 
This  displacement  of  tho  kidney  arises,  when  the  pressure, 
exercised  on  the  liver  by  the  stays,  dislodges  tlie  right  kidney 
from  the  kind  of  niche  which  it  occupies  on  the  under  surface 
of  this  organ. 

'*  If  the  left  kidney  is  not  bo  frequently  displaced  as  the 
ri^t,  that  is  owing  to  the  fact  timt  the  left  hy|HH.'lH>ndrium, 
occupied  by  the  spleen  and  the  great  end  of  the  stomacli,  bears 
the  pressnrc  of  the  stays  with  mnch  more  impunity  than  the 
right."     (Cruveilhier,  Descriptive  Anat.,  vo\.  iii.) 

Rapid  emaciation  in  obese  ixjrsons,  and  the  removal  of  the  cap- 
sule of  adi|K>se  tissue  which  naturally  invests  the  kidney,  seem,  in 
some  instances,  to  have  favoured  or  determined  the  mobility  of 
the  organ.  Opixilzer  states,  that  in  the  cases  which  he  hiwi  nn  op- 
jwrtunity  of  examining  the  patients  dying  of  some  other  disease, 
there  had  always  been  observabh^  a  doficioncy  of  the  cushion 
of  fat  about  the  kidney.  In  a  case  di&iected  by  Mr.  J.  Adams, 
"the  only  ]icculiarity  remarkable  was,  that  the  kidney  appeaR^l 
l)Ound  down  in  its  situation  more  loosely  than  usual,  and  the 
old  lady,  from  having  been  \qtj  fat,  had  Iwcomc  somewhat 
thinner,  and  her  integuments  appeared  very  lax  throughout." 
{Med.  Times  ami  Gaz^  1857,  i.,  p.  651.) 

Uayor  mentions  u  case  in  which  it  npj)eurcd  probable,  that 
the  kiihiev  was  dragged  down,  or  at  least  left  free  to  descend 
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from  itfl  own  weif^ht,  in  consequence  of  displaoement  of  Uie 
peritoneum,  from  a  iR-raia  of  the  wecum. 

The  coincidence  of  hydroiiephroKis  in  so  many  as  three, 
not  four,  cases,  can  Bcnrcely  be  regarded  as  accidental 
presBnre  of  the  diHtended  pelvis,  and  tlic  increased  weight 
the  organ,  had  probably  an  important  influence  in  dmggin 
the  kidney  from  its  natural  situation. 

Becquet  haa  propose^l  a  somewhat  novel  theory  for  th« 
production  of  movable  kidneys  in  women.  In  the  cases 
encountered  by  hira,  there  was  a  striking  coincidence  of  tiiDC; 
between  the  displacement  of  the  kidney,  and  the  menstrual 
period  ;  and  hu  was  led  to  believe,  tluit  the  kidney  becanto 
congested  and  tumefied  at  these  periods,  and  that  diKplacement 
was  the  consequence  of  its  increased  volume  and  weight.  He 
thus  ex])lftin8  himself : — "  On  the  breaking  forth  of  tiM 
menstrual  flux,  the  kndneys  are  associated  in  the  congestion  of 
the  generative  organs,  and  become  swelled.  This  fact,  leaa 
rare  doubtless  tlian  is  usually  eupi>oscd,  perhaps  even  phjsio- 
logical,  does  it  not  explain  the  renal  pain  so  oflcn  felt  at  the 
menstrual  periods,  especially  in  women  who  are  subject  to 
dysmenorrhagia  ?  " 

"Thus  swelled  and  rendered  heavier,  the  kidney,  and  oa- 
pecially  the  right  kidney,  Rtrains  the  feeble  attachments  which 
retain  it,  and  tends  to  start  out  of  its  place.  Soon  the  conges- 
tion subsides,  and  the  organ  retumB  to  its  original  jvisition  ; 
a  second  congestion  displaces  it  further  ;  and  a  third  Airtber 
still :  the  kidney,  becoming  each  time  heavier  from  the  inoom- 
pletcness  of  the  resolution,  comes  to  occupy  a  lower  position  ; 
and  thus  gradually,  and  at  length,  but  not  without  sutl'ering, 
breaks  looi^e,  and  floats  in  the  abdominal  cavity.*'  (Arch.  G^  ! 
1865,  i.  p.  21.) 

But  although,  in  a  majority  of  the  cases,  mobility  of  the 
kidney  appears  to  have  Ijcen  acquired  from  some  accident  or 
circumstance  arising  in  the  course  of  life,  there  arc  instances 
in  which  a  congenital  anomaly  in  the  anatomical  connections 
of  the  gland  has  evidently  operated  to  favour  its  producUoii. 
In  two  cases,*  the  i>eritoneum  was  found  reflected  over  Um 
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posterior,  as  well  as  the  anterior,  gnrface  of  the  kidney,  8o  a«  to 
enclose  it  within  a  fold  of  iwritoueuin.  or  meso-nephron,  which 
l>ermitted  the  organ  very  considerable  motion  in  the  abdomen. 
Mr.  Durham  examined  the  body  of  a  woman,  aged  34,  in  which 
*  the  left  kidney  was  very  movable.  He'  found  the  descending 
colon  much  nearer  the  middle  line  than  usual,  uud,  inHtead  of 
forming  the  sigmoid  flexiiro  in  the  letl  iliac  fossa,  it  turned 
across  tho  lumbar  vcrtchifc,  and  passed  dowii  into  the  pelvis  on 
the  right  side  of  the  sacrum.  It  was  manifest  tliat  the  mobility 
of  tho  kidney  in  this  instance  depended,  in  great  measure,  on  the 
abnonnal  airangcment  of  the  peritoneum,  necessarily  associated 
with  the  malposition  of  the  colon.  So  far,  therefore,  it  mngt 
be  regai-ded  as  congenital.  "When  traced  from  tlie  side  of  the 
vertebiiil  column,  the  peritoneum,  instead  of  passing  over  Uie 
anterior  surface  of  the  kidney,  only  just  touched  the  lower  part 
of  its  inner  border,  and  then,  having  formed  the  descending 
roesD-colon,  again  touched  its  outer  border.  The  lesser  sac  of 
the  periboueura  aL?o,  instead  of  bemg  confined  to  it«  ordinary 
limits,  passed  so  far  to  the  loft  as  to  cover  the  ]>osterior  surface 
of  the  spleen,  and  so  far  downwards  as  to  touch,  and  be  reflected 
fi'om,  the  upper  border  of  the  kidney.  Thus  there  was  no  dis- 
tinct meso-uophron  ;  hut  the  kidney,  insteatl  of  beinj^  sujiported 
and  kejjL  down  by  a  single  layer  of  porit/meum,  was  left  free  to 
move  between  and  beneath  three  diverging  layers.  Upon  dis- 
section it  was  fiu-ther  found,  that  there  was  scarcely  any  fat  in 
the  lumbar  region,  but  a  quantity  of  very  loose  areolar  tissue. 
(Guy's  Hosp.  Rep.  1860.) 

The  (hmfnosis  of  movable  kidneys  is  chiefly  important,  from 
the  risk  of  confounding  an  ailment  which  is  com|)aratively 
trifling,  with  some  graver  disease.  In  a  considerable  number 
of  instances,  the  affection  was  long  mistaken  by  tho  patient  and 
his  medical  attendants  for  a  tumour  within  the  alidomen  j  and 
the  patient  was  suhjoctcd,  in  addition  to  tho  alarm  which  such 
a  notion  necessarily  engendered,  to  heroic  and  exhausting  or 
troublesome  plans  of  treatment.  The  diagnosis  is  indeed  gene- 
rally easy ;  and  the  errors  committed  have  arisen,  from  the 
possibility  of  this  condition  not  having  been  present  to  the 
miud  of  the  practitioner,  ruLhcr  thau  from  the  inherent  obsoa- 
rity  of  the  case. 

1.1. 


MOVABLE  KIDNEYS. 


A  movable  tiimonr  having  the  size  and  shape  of  the  kidney, 
or  a])])ntucbiiig  thereto,  lk  found  on  either  iside  uf  tlic  a1jdomeii> 
generally  in  the  hyjiochoudriac  region  ;  it  can  l>e  pushed  into 
the  lumbar  Rimco.  and  again  out  of  it,  at  will,  by  tlie  thonib 
and  fingcrB.  When  the  correspond  in*;;  loin  is  eianiiued,  the 
absencT-  of  the  kidney  from  its  usnnl  place  is  renderctl  evident, 
by  tlie  flattening  or  hollowing  of  Uie  part,  and  by  the  tym- 
panitic note  yielded  on  percussion.  It  is  only  in  very  obese 
individuals,  and  in  cases  where  the  displacAimont  and  mobility 
ore  6light«  that  any  difficulty  can  arise.  It  must  be  remembexedf 
that  the  displaced  organ  sometimes  contracts  adhe&ionft  in  its 
new  posiiiou,  and  thereby  loses,  partly  or  wholly,  its  freedom  of 
movcmout. 

Treatment. — Persons  with  movable  kidneys  do  not,  n&aally, 
BufTer  serious  inconvenience  therefrom ;  and  the  aftection  gene- 
rally persists  withoat  much  change  for  an  indefinite  period.  The 
dragging  gensations  in  the  abdomen  were,  in  most  of  the  cases, 
relieved  by  wearing  a  tight  elastic  bandage  round  the  loins  ;  in 
other  cases  no  benefit  was  cii>erienced  fixtm  this  treatment.  If 
there  be  antemia,  or  other  disorder  of  health,  the  removal  of  this 
by  appropriate  remedies  is  of  course  to  be  attempted.  Restora- 
tion of  the  tone  of  the  abdominal  mascleb,  which,  in  most  casee, 
are  relaxed  and  flaccid,  is  probably  the  most  efiective  moans  of 
reducing  to  a  minimnm  tlie  inconveniences  which  attend  on 
mobility  of  the  kidneys.  To  this  end,  ferruginous  and  other 
tonics,  and  shower  baths,  with  avoidance  of  fatiguing  exercise, 
seem  to  be  the  means  best  adapted.  A  curious  case  is  recorded 
by  Dr.  Hare,  in  which  tJic  mobility  of  the  kidneys  was  markedly 
diminished  after  two  pregnancies  ;  the  steady  pressure  of  the 
gra\id  utems  having  apparently  acted  a£  a  mechanicai  support 
to  the  dislodged  organs. 

In  cases,  like  tJiose  de8cril)ed  by  Becquet,  in  which  the  dis- 
placement is  accompanied  with  violent  paroxysmal  pains  in  the 
loins,  and  coincidence  of  the  mcuBtniul  tlux,  complete  repose 
sliould  Ih!  prescribed  during  tlie  attacks,  and  hot  jKniltices,  or 
even  leeches,  applied  to  the  seat  of  pain.  In  the  inten'als  of 
the  paroxysms  Becquct  recommends  tlie  employment  of  hydro- 
therapeutic  means. 

The  regulation  of  tlie  bowels  is  a  [X}iQt  to  bo  carefully  at- 
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tended  to.  Accnraalation  of  ftecal  matter  in  the  large  intes- 
tines invariably  aggravates  the  inconveniences  of  movable 
kidneys.  Tigbt  lacing  and  all  violent  modes  of  exercise 
(equitation,  dancing)  sliould  of  course  be  strictly  forbidden. 


n.-ANOMALIES  OF  FORM- 

Deviations  from  the  normal  shape  of  the  kidneys  may  exist 
congenitally,  or  be  prodnced  in  after  life  by  the  pressure  of 
tumours  or  of  enlargements  of  the  ncighbouiiiig  organs.  Some 
of  these  malformations  have  been  already  noticed,  iu  treating 
of  fixed  misplacements  of  the  kidney. 

The  lobulatod  character  of  the  gland,  which  is  natural  to  it  in 
the  foetal  state,  sometimes  persists  more  or  less  throughout  life. 
Sometimes  one  kidney  is  twice  or  thrice  as  largo  us  its  fellow, 
although  both  may  be  perfectly  healthy — an  anomaly  probably 
due  to  deficient  development  of  one  renal  arteiy. 

The  pelvis  of  the  kidney,  and  the  ureter,  sometimes  present 
curious  anomalies.  Sir.  H.  Thompson  encountered  a  kidney 
with  two  pelves,  which  united  into  a  single  ureter  about  an  inch 
below  their  necks  (Path.  Soc.  Trans,  vi.  267).  In  a  cose  re- 
corded by  Mr.  Wood  (Ibid.  Vii.  201),  the  left  kidney  iiad  two 
ureters,  which  conlinuud  distinct  until  within  an  inch  of  the 
bladder.  The  right  kidney  of  the  same  patient  had,  in  addition 
to  a  ureter  which  entered  the  bladder  at  the  usual  place,  an 
aberrant  ureter,  connected  with  a  dilatation  ({mrtinl  hvilrone- 
phrosis)  at  the  up[)er  extremity  of  the  kidney ;  thi^  aberrant 
duct  was  as  tliick  as  a  goose-quill,  succulntcd,  and  opened  into 
the  bladder  close  to  the  exit  of  the  urethra, 

Honw-shw  kidney, — The  most  common  deviation  from  the 
normal  shape  of  the  kidney,  consists  in  the  fusion  of  tlie  two 
organs  into  one,  by  an  intermediate  transverse  portion,  or  isth* 
mus,  which  connects  their  lower  ends  across  the  spine,  so  as  to 
form  a  crescent  or  horse-shoe.  Fig.  CO  represonta  a  specimen 
which  I  removed  some  years  ago,  from  the  body  of  a  patient 
who  died  of  phthisis  in  the  Royal  Infirmary.  The  two  halves 
of  a  horse-shoo  kicbaey  are  nsnally  complete  and  perfect  in 
themselves,  and  possess  each  a  separate  jxjivis  and  ureter.  The 
transverse  portion  is  generally  composed,  of  proper  secreting 
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siracture  ;  but  sometimes  it  consisU  mct^ly  of  condented 
fibrous  tissue.  The  concavity  of  the  crescent  is  o1  wajs  directed 
upwards ;  and  tlio  ureters  generally  descend  in  front  of  the 
transverse  j>ortion— but  sometimes,  according  to  "Wilka,  behind 
it.  In  a  drawing  posstssod  by  my  colleague,  Dr.  IteDaad,  the 
two  ureters  of  a  horso-shoe  kidney  are  seen  to  cross  each  other 
on  their  way  to  the  bladder.  Tlie  arterial  supply  of  a  horse- 
shoe kidney  always  presents  some  dc|)artnrc  from  the  oi 
distribution. 


Fio.  00.   Honw-«bfM  kldnej. 

This  deformity  does  not  occasion  any  deranj;:emcnt  in  the 
secretion  of  urine,  provided  the  organ  remain  healthy.  R«yw 
reminds  practical  men,  that  in  thin  persons,  with  flaccid  bellies, 
the  transverse  portion  of  a  horse-shoe  kidney  may  give  tJie  feel 
of  a  morl)id  growth  in  the  abdomen  ;  and  that  sappuration 
and  dilatation  of  the  pelvis  of  such  a  kidjiey  may  ocvasioa  s 
tumour,  which,  from  its  centra!  position  near  the  spine,  woald 
lead  an  observer  away  from  the  idea  of  pyonephrosis^  oxxless 
the  possibility  of  this  deformity  were  borne  in  mind. 


in.— ANOMALIES  OF  NUMBER. 

Raycr  cites  a  number  of  instances  in  vhich  there 
one  or  two  supeniumerary  kidneys,  each  with  its  sepWBte 
excretory  duct.  The  same  anthor  cites  examples  of  still-bom 
iufants,  presenting  a  complete  absence  of  both  kidneys,  together 
with  the  ureters  and  bladder,  in  acephalous  monsters  Uiis 
abnormity  appears  to  bo  not  uncommon. 
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SolUary  kidney.  —  The  absence  of  one  kidney  has  been 
repeatedly  observed  in  tlie  bodies  of  persona,  who  presented  no 
derangement  of  the  urinary  fimction  during  life.  The  existing 
organ,  in  such  cases,  is  always  hypertTOphied  ;  and  so  long  as  it 
remains  healthy,  the  secretion  of  urine  is  carried  on  without 
appreciable  defect.  But  if  the  solitary  kidney  become  inflamed, 
or  its  excretory  duet  obstructed  by  the  impaction  of  a  calculus, 
or  the  pressure  of  a  tumour,  alarming  symptoms  speedily  make 
their  apj>earance,  accompanied  with  partial  or  total  suppression 
of  urine,  ending  in  fatal  unemia. 

Of  fourteen  cases  of  solitaiy  kidney  collated  by  Mosler,* 
death  was  cnused  in  nine,  by  the  impaction  of  a  calculus  in  the 
nreter.  In  the  remainder,  death  resulted  from  various  cansea — 
inflammation  of  the  kidney,  pressure  of  a  cajiccrons  tumour  on 
the  ureter,  impeded  flow  of  urine  from  congenital  phymosis. 
Three-fourths  of  the  case*  were  males.  The  two  sides  were 
affected  with  almost  equal  frequency.  One  was  a  male  infant 
seven  days  old  ;  another  a  girl  of  fifteen  years ;  most  of  the 
cases  had  attained  middle  ago — the  oldest  was  sixty.  In  twelve 
of  the  cases,  Uie  defect  was  congenital  ;  in  two,  it  had  been 
acquired  later  in  life  through  destruction  of  the  opjKmite  organ. 
The  renal  vessels  and  the  ureter  of  the  defective  side  were 
always  absent  in  the  congenital  cases.  The  corres|x>nding 
supra-renal  capsule  was  likewise  generally  wanting  when  the 
defect  was  oongenital.f 

•  Archiv  d.  Heilk.  1863,  p.  2flO. 

t  In  kddttinii  to  the  &mOA  collected  by  lUyer  rutd  Moelor,  the  fblloiring 
•xjiroplw  of  aolitoiy  kidney  iu«j  be  refrrreii  to  : — Garrod — Lancet,  18'l^,  ii. 
p.  7'i4  ;  Uglo— P»th.  Soo.  Tmua.  16r>l-'J,  p.  382;  Sydney  Jonw-Ihid., 
voL  tUi.  p.  279  ;  Morohiwu— Ibid.,  vol.  x.  p.  190 ;  fiUUer  — lUd.,  rol.  xv. 
p.  4S. 
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—     BoWeiit  treatment  of,  254 

Hydroreunl  distenaion— see  bydrone- 

Oialio  diatbesiB,  49 

phruiis. 

Oxoluria,  49 

Hypoinnthine,  62 

Parasites  in  the  kidney,  473 

Impuriliea  ia  the  urine,  6 

Penicilittiu  glaucuiu,  114 

ludiojin,  Kt 

Fentaatoma  denticulatiim,  490 

Indigo.  U 

FhoejibaU-B,  earthy  iu  the  ariae,  66 

Inorganic  deposits  in  arinui  82,  88 

—     amorphoos,  tyQ 

—    orystalliaed,  66 

—     stellar.  60 

Jaondtos,  urine  in,  14 

—    triple,  60 

'olydipttft,  iiS 
PolyurU,  H5 
Fr^ancr,  &  cauM  of  Bright'ft 

289 
Pr^n»ncy.  urine  in,  94,  237 
ProaUtic  calculi,  221 
Faer|>eraJ  eclampftiA,  unne  in,  287 
Poralent  caflia  in  th«uiiw,  92— Dot«i 

875 
Paa  ia  arin«,  95 

—  dincnoels  of  aoaree  oi^  90 

—  tee  pyeiitw. 
FyeUtu,  382 

—  morbid  ftnAtomy  of,  S82 

—  etiology  oC  3S6 

—  Bympiumi  «f,  387 

—  cues  of.  349 

—  duMifiioati  oC  396 

—  proKTHMii*  of,  S9Q 

—  tre«tmenl  oC  397 
Pyclo-nopbrilia,  885 
Pyo-nephroUH,  833 


Qoftniity  of  the  arine.  17 

BflMtinn  of  the  nrine,  22 
R«nu8  uf  the  nriuc,  18 
Betinitia  ap<M'lco^c»  in  Bright*B  dls- 
eoM,34a 
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—  depoeiU  of,  3S 

—  daily  cjtcrotioc  of,  36 

—  origiD  and  uccurrtnoe  of,  36 

—  eliuical  Higaificauce  off  3S 
Dric'acid  caloali,  ^15 

—  solvcat  treaUueut  of,  23tf 
Drocbroniet  13 

UroUthiuus — «ce  calculus. 


Vegetations  in  tlie  arioe,  113 
Vihrtones,  113 


Waxy  degeneralioo  of  the  kidneya, 

m 

Worms,  ezratio,  500 
—     sparioos,  600 


SanlliiDe,  fi& 
Y«aat  foogtu,  115 
Zooamjlam,  181 


THE    END. 
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